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Ihc  hrM  .,f  ,lMs  svnc.  „,  artulcs  ,,„   A.nn,...,.  S,r..,r,„„. 
IK-rnul.  w.,, ,Mu..l  In  ,l,..|..|.r,r,  .,,,,.,,,,,,,,,,,,  ,,,    ,.     ,    ' 
-.1)   .n   ,..,;,  ,,„.l  o.„>,„„,.s  N...    ,  ,„  ,„..  ,.e„i„,n;..l  > ',, L 
.K-   In.vcrM.y,,,   T„r..,u..  s.u.hcv      In  .lu-  ..U.'.    ,.a,K    \u 

tl.erc  urc   ,..n„sa  „ai„ral  s.pu.na.  ,„  ,ha,  alrca.lv  L!.!!        '     ' 
\M«. .    ilu-  (.Mflpl,  .samples  arc  alm„st  aUvav.  vcrv  ,..u,lv 

N.agara  f..rms.     S.lir,„e.l  >pc..n.cM,  „f  '  7.//rv        .,      -  .,  ' 
^h  U  tlu-  vast  majurny  ,„  csainpics,  m1,c,.u-I  ,,,  ,„l,cr  v,s.-    „•„„ 

mmr      (   ,  ,|,,  „m>.Ium(k-.|  spc-nnu-n.,  the  k-s,  I  hav,  ,ccn  ,„;. 

:;;r^"-"-'-''^--''^ !- or ;: :  ;:'ar::;;,:,.;:: 

■•ble.  uw.np  tn  nncrstitial  crvs.alli/ati..n 

N.asara  rucks  arc  „f  wi.jc  <listril.mi„n.  I,„t   the  iitcrati.re 
of  thur  fauna  ,s  si„R„Inrly  ,lev.,i,I  „f  reference  tu  tl  is   ■  f 

jeparate^re.,...     The  n...re  in„.r.a„.  serie;'ci:!.;;:'   li;';^ 

FroniMann  Island,  f.ake  Ten:,skamin,^  an,l  ,],.•  lilntchc 
nver  n.,rth  of  that  lake-o.llected  hv  the  au,h„ 

from  Ass„nnack  an.l  Tchkun.nah.  .Maui,„nlin  Man.l- 
y;..ecte..,y^,r.WphT,,.nse.,.,,.,,,ern,.^^^^^ 

From  Hamilton.  Ontari.-o.llecte.l  l.v  Mr.  T.,w„,e„,l  .,r 
presented  hy  Col.  C".  C.  G,,„t.  of  Hannhon. 

From  Drummom!  Islan.l  a,u|  „„ni,en,  .Micl,i,.„,_,e„t 
I>y  the  Unite,!  States  \a,innal  M„seun, 


I'KKl'ATOKV    XtlTK 


I'rom   various  localities  in  the  middle  Sl:ites— If.ii  1)>   the 

United  States  National  Museum. 
From  various  localities— presented  by  Dr.  B.  K.  W  alker,  of 

Toronto. 
From  Michigan— lent  by  Dr.  .\.  ^.   i-me. 
I'runi  the  .\lbany  riser  region,  ( Ontario— leiit  by  the  C.eo- 

logical  Survey  of  Canada. 
While  a  number  of  new  species  have  been  described  from 
these  \arious  collections,  it  must  be  admitted  that  many  more 
will  ultimately  be  found,  a.-  probably  two-thirds  of  the  material 
examined  is  in  too  p.>or  a  state  of  prt.-ervatinn  to  justify  any 
attempt  at  description.  Among  these  unsatisfactory  specimens, 
however,  were  seen  examples  showing,  by  surface  characters  or 
otherwise,  evidences  of  belonging  to  dififerent  sir:ies._  It  is  to 
be  hoped  that  better  representatives  (jf  these  may  !«  found  and 
described.  I  believe  that  the  present  list  will  eventually  be  con- 
siderablv  extend*  1. 

It  is  fitting  to  refer  t<j  the  work  of  Dr.  Carl  Roniinger.  who 
collected  and  worked  up  a  large  part  of  the  material  in  che 
United  States  National  Museum.  I  have  had  the  advantage  of 
his  labels,  and  have,  as  far  as  possil)le,  adopted  his  specific  names. 
.\s  Kominger's  work  was  done  before  the  appearance  of  Nichol- 
son's monograph,  his  generic  dift'ereiitiatioii  appears  to  have 
been  confined  to  Stronuitopora  and  I.ahcchia.  Unfortunately, 
Dr.  Kominger's  work  has  not  been  i)iil)lished,  excqit  incidentally 
in  the  article  referred  to  below,  which  api)eared  in  the  Proceed- 
ings of  the  .\cademy  of  Natural  Sciences  oi  Philadelphia. 

To  Dr.  Richard  Rathbun  ;Mid  to  Dr.  Ray  S.  Bassler.  of  the 
United  States  National  Museum,  the  .luthor  wislies  to  express 
his  obligations  for  permission  to  examine  their  extensive  collec- 
tions, without  which  this  paper  would  have  Ifist  much  in  scope; 
in  fact,  would  have  been  largely  confined  to  Canadian  species. 
To  Dr.  Bassler  I  am  also  indebted  for  the  determination  of 
CcramoporcUa  irregularis.  My  thanks  are  likewise  expressed 
to  Dr.  I.  F.  Whiteaves,  of  the  Geological  Survey  of  Canada, 
and  to  Dr.  A.  C.  Fane,  of  the  Geological  Survey  of  Michigan, 
for  their  courtesy  in  the  Uxm  of  material  for  study. 


W.    A.    P.VRKS 
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The  literature  rcferrin-  t,,  the  Xia-ara  Stn.mat..|.,,nml.  i. 
rather  meagre  ami  is  scattered  over  nianv  .lifferent  i.iihH.-aiiuiH 
I  he  following  list  iiidiKles  tlie  iimre  iinpnrtani  article-  i;i  the 
order  of  their  appearance.  Ketcreiice  is  al-.  made  t..  pa|.ers 
dealing  with  Xiagara  fauna  in  which  no  Stromat.M„,rnid-,  are 
listed. 

i85i—I'r()fes.sor  lames  Hall,  in  the  seconrl  volume  of  tiie 
"Palaeontology  of  Xew  V,.ik.-  makes  ihc  tirsi  reference  lo 
Niagara  Stromat<>i)orr.ids.  Stn>iiiatof„ni  cnu-rntriai.  CM.,  is 
stated  to  occur  in  the  rocks  of  the  State  and  a  neu  -],ecies.  .S". 
coHstcUata.  is  descrihed  and  figured. 

186.^— The  Report  ..f  F'n.gress  of  the  (icMlngical  .'Purvey  of 
Canada  for  this  year  gives  Slromatoponi  cnirni/nai  in  the  list 
of  fossils  fn.ni  the  Xiagara  of  I.ake  Temi>kaming  and  Mani- 
toulin  Island. 

1863— Winchell  and  .M.-ovy  rccn-ni/c  i-.,  .Sjn.matoporoids 
m  the  launa  of  Waldron.  ind.  (\-,,I.  I,.  \,,  1,  j'roceedings  of 
the  Boston  Society  of  Natural  History.) 

i86f) — Fiillings  recognises  Stroinatopora  nnuriilncd  in  the 
rocks  on  the  west  side  of  Lake  Manitnu.  Out.  (Repo.t,  Ccul. 
Sur.  Can.  1863-66.  p.  ]-(,,) 

'^73— l^r.  Rominger  stales  that  these  f..rms  (Kxur  in  dif- 
ferent places  ill  the  State  of  Michigan.  He  also  expresses  the 
intenti<->n  of  descrihing  two  new  species.  Stromatoponi  ininitta 
and  .V.  vc.wttlnsa.  (First  Report.  Geological  Survey  nf  Michi- 
gan.) 

1874— !n  an  article  on  the  Xiagara  fauna  of  Cl.irk  .-md 
Floyd  counties,  Ind..  no  mention  is  made  of  Stromatopora. 
(Fifth  Rejiort.  Indiana    C.eol.  Sur.) 

'^74 — Tlie  first  reference  \c>  Str,»iuilopora  luiuici,  Xich..  a))- 
peared  in  this  year       (  .\nn.  Mag.  Xat.   Hist..  J.inu.iry. ) 

1S-5 — 1„  the  •■  Palaeontology  of  the  l'ro»  icc  of  Ontario," 
Nicholson  mentions  Siromatopora  .■itriatclla.  (TOrh..  as  ••com- 
mon at  Thorold  and  rare  at  Rockwood.  Out."  He  also  gives  a 
lengthy  tiescription.  with  ti<rures,  of  .V.  himh'i. 
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1875 — Xicholson  describo  Uktyostroiim  iiuilulala  \um\  the 
Niagara  of  Louisville,  K>.     ( PalaeoiUolugy  "i  Oliiu,  Vi.l.  II.) 

1876 — No  Stroniatoporoids  are  mentioned  in  a  rep^irt  on  the 
Niagara  of  Huntington  Co.,  Ind.  (Seventh  Report.  Indiana 
Geo).  Sur.) 

1877— T.  C.  Chamherlin  I  Vol.  II.  Wisconsin  (ieol.  Sur. 
Rqwrts)  mentions  .V.  coiuciilriai  in  the  .Maysville  beds  Tp.  340 ). 
in  the  lower  coral  heil  (p.  350).  and  in  the  upper  coral  beils 
(p.  35J;.  He  also  states  th;it  a  Stromatupomid  of  undeter- 
mined sjjccies  occurs  in  the  Racine  beds  (p.  }iJ2}. 

,878— Xicholson  and  Murie  describe  CldtlimJictyon  zrsi- 
ciilosiiDi  and  Pacliystrowa  aniiqua  in  the  Journal  of  the  Linnaean 
Society. 

1879 — Dr.  J.  M.  Dawson,  in  the  Quarterly  Journal  ot  the 
Geological  Society,  contributes  an  article  im  "  Tlie  Microscopic 
Structure  of  Stromatoporidae,  etc."  The  following  species  are 
recognized  in  the  Niagara ;  Stromatuj^ora  amcciilrica.  Gold. ; 
Cocnoslnnna  coiistcllatiiin.  Hall:  Diciyostroma  midtdiilum. 
Nich.:  and  Caiinopora  hudsonica.  n.  sp.  The  new  species  is 
described  from  a  siiecimen  collected  by  Dr.  Rrihert  Bell  on  the 
Albany   river.    Out.     Tlie   description    is   accompanied    by   two 

plates. 

,882 — A  list  of  Niagar.i  fossils  is  given  in  the  I"".leventh 
Report  o!  the  Ckological  Survey  of  Indiana,  but  no  mention  is 
made  of  Stroiiialopora  from  Shelby  or  Delaware  counties,  or 
from  Waldron. 

1882— In  the  same  year  Whitfield  makes  no  mention  of 
these  forms  in  his  list  of  Niagara  fossils  in  volume  IV  of  the 
Reports  of  the  Geological  Survey  of  Wisconsin. 

1883 — Stromatopora  concriitiira  is  stated  to  occur  at  Jay 
City  and  in  Decatur  county,  Ind..  In  the  Twelfth  ReiKirt  of  the 
Survey. 

,883— In  volume  X.  Xo.  3.  of  the  Can.adian  Xaturalist.  Dr. 
T.  \V.  Spencer  gives  a  list  of  Canadian  Xiagara  fossils,  including 
"the  following  Stroniatoporoids:  StrKinatopnra  conccntrica. 
Gold.:  Cauiiopora  rcalkcn.  Spencer:  Cmiuopnra  mirabilis, 
Spencer;  Cocnostoma  coiistcllatum.  Hall:  Ccntostoma  botry- 
oidcia,  Spencer:  Dictyostoiia  reticulata.  Speticer;  and  Stro- 
matnpora  hiudc'u  Nich. 
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1884— In  the  article  above  cited  Si^iicer  refers  to  t!ie 
description  of  his  species  as  having  appeare.i  in  i,S8.'.  Fie  must 
refer  to  advance  sheets,  for  tlie  actua'  puhlicatiM,,  reieire.l  to 
bears  the  date  1884.  The  article  is  entitled  the  ••  Stnnnaio- 
pondae  of  the  Upper  Silurian."  and  appears  a.s  p.irt  of  ,1  Itnl- 
letin  of  the  -Museum  ,)f  the  L  niversity  of  .Missouri.  I'rofes.nr 
Spencer  here  gives  the  same  list  .|uoted  above,  witli  description. 
and  figures  of  his  new  species.  Cncih'St,,,ni>  :;-stl:^,niclu-ii.u\ 
Spencer,  is  al.so  descriJKjd.  but  it  is  not  strict Iv  a  .\■ia<,^'lra  siK-cie>. 
the  type  specimen  having  been  collected  from'  the  Lower  llelder- 
berg  beds  at  Dalhousie.  .\.li.  In  a  footnote  Ciuuoporu  hnd- 
sotiica,  Dawson,  is  referred  to. 

1884 — ^''>  Stromatoporoids  are  nientioneij  in  a  list  of 
Niagara  fossils  from  (Jrant  county.  Ind.  (Thirteenth  Report, 
Indiana  Survey.) 

1885 — Dr.     R.     W.     Klls    states    that    Slmniatopora    con- 
ccntrica  {  ?)  occurs  on  the  Scaumenac  river  in  Hasp.'.     1  Report 
r.eol.  Sur.  Can.  i88-'-83-84.) 

1886 — In  this  year  an  important  contributi(jn  to  tlie  litera- 
ture of  Stromatoporoids  apjieared  in  the  Proceedings  of  the 
.\cademy  of  Natural  Sciences  ot  Philadelphia.  'Hie  author. 
Dr.  C".  Rominger.  attacks  tlie  i)osition  taken  by  Nicholson  and 
Murie  with  regard  to  the  general  atilinities  of  the  group,  and  is 
inclined  to  disallow  several  of  their  genera.  As  the  discussion 
IS  centred  around  Niagara  e.xamples  it  is  i)articularl>  interesting 
in  the  present  connection.  Rominger  considers  the  genus 
Pachystroma.  established  by  Nicholson  and  Murie  on  examples 
from  the  Niagara  limestone  at  Lockport.  to  be  identical  with 
Stromatopora.  Professor  Rominger  also  objects  to  the  genus 
Clathrodictyon.  thinking  it  to  be  indistinguishable  from  Stroma- 
topora. The  genus  Dictyostroma  described  bv  the  authors  from 
the  Niagara  of  Kentucky  is  thought  by  Rominger  to  be  allied 
to  Alveolites  or  Limaria.  In  this  paper  Professor  Rominger 
refers  to  a  manuscript  in  which  several  Niagara  forms  are  figured 
and  <le.scribed.  It  is  to  be  regretted  that  this  work  has  never 
appeared.  In  reading  his  article  one  is  impressed  by  the  fact 
that  Rominger  had  not  seen  Nicholson's  monograph,  the  first 
part  of  which  was  issued  shortly  afterwards. 

1887 — Clathrodictyon  zrsiculosum.    Nich.    and    Murie.   is 
[179] 
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redescnbed  l.v  Nicliolsun  in  the  Annals  and  Magazine  of  N'at- 
ural  History  for  January.  C.  fastiguitum  is  also  descrilwd  and 
figured,   although    Nicholson   does   not   state   that   it   occurs   m 

America. 

,8XH— In  the  first    miniher    of    the    American    (.eologist, 

kingueherg  gives  a  list  of   Niiigara  fossils  from  the  shales  of 

western  New  York,  but  makes  no  mention  of  StromatoiK)i-oids. 

,8yi— Xirholson   dcxribes    Stroniatopora    antiqiui   in   the 

Annals  and  Magazine  of  .Vatural  History  for  April. 

,«y2— Various  parts  of  the  Monograph  on  British  Stronia- 
toporoids  appeared  between  the  years  1XH6  and  1892;  the  title- 
page,  h(j\vever.  bears  the  date  iS(,.'.  and  it  is  considered  best  to 
list  the  volume  here.  In  this  classic  work  Nicholson  has  said 
the  final  word  as  to  the  affinities  and  classification  of  Str.Muato- 
poroids;  it  must  remain  our  standard  until  a  revision  of  the 
whole  subject  is  published  by  a  comjwtent  obser\er.  With 
regard  to  Niagara  forms  the  monograph  refers  to  Chttlinnliayon 
fasti}:iatiiw.  C.  ZTsiciiliKsuiii  and  Stromatopom  hmlsoiuai.  Spen- 
cer's^ species  are  mentioned  in  the  introductory  discussion,  the 
genus  Pachxstrnma  is  abandoned,  and  doubt  is  expressed  as  to 
the  validity  of  Dirt  .stroma.  In  the  appendix  the  author 
accepts  the' view  that  Diclyostnma  is  not  referable  to  the  Stro- 
inatoporoids.  but  no  mention  is  made  of  Rominger's  previous 
conclusion  to  this  effect. 

i8()3— Mr.  J.  B.  Tyrrell  states  that  Stromatopora  sp.  is 
found  in  the  Niagara  limestone  of  north-west  Manitoba.  (Geol. 
Sur.  Can..  Vol.  V,  p.  202]':.) 

i8r,3_Mr.  Hugh  Fletcher  gives  a  list  of  Niagara  fossils, 
but  mentions  no  Stromatoporoids.  (Rqiort  on  Pictou  and  Col- 
chester. N.S. — Geol.  Sur.  Can..  \'ol.  V.) 

igfjr, — In  an  article  on  Canadian  Stromatoixiroids  in  the 
July  number  of  the  Canadian  Record  of  Science.  Dr.  J.  !•. 
"Whiteaves  gives  the  following  list  from  the  Niagara:  Clnthro- 
dictyon  vcsicido.mw.  Stromatopora  antiqim.  Stromatopora  con- 
stcUata,  Stromatopora  hudsouica  (Niagara?).  Stromatopora 
,nndci.  Stromatopora  striatrlla.  Caitiiopora  U'alkcri.  Caunopora 
mirahilu.  Cocnostroma   botryoideum  and    Dictyostyoma  reticii- 

latnm. 

i8g7_No  mention   is   made   of   Niiigara    Stromntopovoids 
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in  a  list  cif  fossils  from  tliat  hori/oii  in  tla-  rwi-tity-K-iond  Ut- 
I)ort  of  the  (ieolo},ncal  Survey  of  Indiana. 

'^99 — !''■•  V  II-  Ami  refi-r>  to  Cla/lii-.>,li,/\;>n  vrsirulositin 
as  occurrinif  in  larye  masses  on  Lake  Teniiskaminu  i\',,!.  \, 
Geo!.  Sur.  Can..  \>.  j(;i  I.) 

>^)^M — I"  ■■'  list  of  L'pper  Silurian  ii.>sil>  fn.ni  Kcew.uin. 
Ur.  Whiteaves  states,  "  Str,>iinu,,p(irin(U\i.  ^a-i.era  an<l  spc.-ie- 
undeterniined."  (  IVelinnnary  i.i^t  ..f  l",,-,sil<  fn.m  the  I-".i|uan 
river  and  Sutton  .Mill  lakes.  K-ewatin— ( ieol.  Sur,  Cm.  > 

i()o6 — Dr.  Whiteaves  mentions  an  midelermiiRd  Strnmato- 
poroid  from  the  l'pper  Silurian  meks  of  Keewatin  i  i'al.  1"..>. 
Vol.  Ill,  I't.  4.  p.  _>4J  I,  also  ;in  nndeternn'ned  species  nn  p,i<,'-e 
276  of  the  same  \i ilunie. 

1906 — Dr.  11,  M.  .\mi  records  the  occurrenrc  of  a  new 
si)ecies.  Clathrodictyon  (?)  fnuikliiuns,-.  on  lieechey  Mand. 
Lancaster  Soinid.  and  fjj  .es  the  following'  species  from  South- 
ampton Island:  C'hifhrodictyoii  rci^itlarr.  {'  fiisti_^ialinii.  C.  so., 
cf.  struitcllum.  and  C.  (  ":■)  rrassiiw.  ("Lou.  Rrfort  on  the  li>- 
nihiiiiii  Corrnnnoil  cxpcditi.iu  to  Hudson  Buv,  etc.  Ottawa: 
(iovernment  I'rintinj;  Bureau. ) 
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DUOER— STROiMA'rOI'OROIDEA,   Mcliolson   and  Muric 
Section  A.     (  Hydractinoid  Gfoup) 


Aj/;ii/v— ACTIXOSrUOMIDAE,  Xicli. 
Genus — AcriNDSTUdMA,  \icli.  and  Muric 

AniNOSTKOMA  TKM  IFILATCM.  .V/J.  ni<V.  —  I'lall"  IX.   liffs.    I.  _'.  }, 

STRDM  ATOI'DRA    TKNL'IUL.MA.    Ktim      MSS 

Size  and  sliai)e  dI  coeiiDsteum  unknown,  hut  it  must  have 
been  at  least  5  cm.  thick,  and  probably  had  the  form  of  a  circular 
expansion  of  13  ciu.  diameter. 

An  examination  of  the  minute  structure  shows  concentric 
laminae  and  continuous  radial  ])illars,  both  of  extreme  tenuity. 
Of  the  laminae,  from  eight  to  ten  occur  in  the  space  of  i  mm., 
but  they  are  not  uniformly  spaced,  beinfj  somewhat  crowded 
together  for  a  vari.ible  distance  and  then  being  marked  by  a 
wider  inters]>ace.  This  feature  is,  however,  by  no  means  c<m- 
stant.  Tlie  pillar,  are  of  about  the  same  calibre  as  the  laminae, 
and.  although  \arying  considerably,  average  a  slightly  greater 
distance  apart.     Astrorhizae  are  apjjarently  .absent. 

Vertical  sections  (  Plate  IX,  fig.  i  )  show  the  laminae  and 
pillars  as  •'bove  described,  and  give  the  efTect  of  a  rectilinear 
network.  .\o  rounded  meshes  for  astrorhizal  canals  were 
observed. 

Tangential  sections  (  Plate  IX,  fig.  2)  show  the  cut  ends  of 
the  radial  pillars  as  round  dots  with  a  somewhat  stellate  appear- 
ance. Where  the  laminae  are  intersected  these  latter  elements 
appear  merely  as  darker  portions  of  the  section,  the  connecting 
whorls  of  arms  being  obscured  by  mineralization.  As  the  spe- 
cies conforms  so  exactly  to  the  typical  Actinostroma  there  can 
be  no  doubt  that  the  connecting  arms  exist,  in  fact  they  are 
faintly  shown  in  the  stellate  character  of  the  cross  sections  of  the 
pillars. 

A  somewliat  coarr,"-  example,  with  an  .average  f  seven 
laminae  to  the  mm.,  is  shown  in  Plate  IX,  fig.  ,v  The  pillars 
are  also  correspondingly  far  apart.  .'\s  there  is  no  structural 
difference  except  this  coarser"  character  of  the  reticulation,  it  is 
thm-.o-ht  better  to  include  both  forms  wider  the  one  species. 
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Obscri'iitimis.  -'{'ln>  siKxics  idiik',  iIomt  {•<  Aciitiosirom,; 
iiilcrtixtniii  tliaii  to  any  other  n.-i)rcstMitativo  oi'  tin-  avwus,  lnii 
it  is  easily  ilistiii>,fiiis]H'(i  l)y  tlif  iei;iilan;y  ami  iontmuit\  of  tlic 
la!iiin;ie.  'I'lic  i-oarscr  type  re>t'mlile<  Actiiu'stiKUUi  nilainii  :: . 
I'arks,  ill  the  ciiaiacter  oi'  the  retiiiilatioii.  i)ul  inMie  of  iln-  pei-,' 
liar  sirncture>~  to  whicli  ihi-  latter  speeit^  ..wcs  it>  iiaiiu'  were 
ohserved.  It  imist  k-  admitted,  li.  .\\e\ci.  tliat  main  e'>.:;;!]>les 
of  the  (iiielph  .Icl'iiiislrniiui  are  like  vise  without  the  "vol 
canoes."  and  ini,i,dit  jn^t  as  well  he  referred  to  this  >|)eeie>. 

I.ocalily. — Drift  of  \n'!  Arlior.  Mieh..  r.S.X.M,.  \,i 
.^f>" '9,  Dr.  C.  JJoinin.ner.  coll.;  Drunmiond  Island.  L'.S.X.M.. 
No.  3r)X_>S.  C.  Komin;4er.  eoll,;  r;i',ru;u-hiian  nver.  Laii.el  . 
(ifol.  Snr.  Can. 


AcriNOSTKOMA    INFI.IXTf.M.    .\f.    /MT'. 

.\  form  elo>ely  rel.iied  to  .-/.  h-niiifiliiliiiii.  Init  with  the  lam- 
inae i)ent  into  sharp  folds.  iH:ciirs  in  some  almndance  over  the 
Silurian  area  west  of  Hudson  li.iy.  A  |)reliminary  deseri])tion 
will  ;ip])ear  in  the  OZ/wrec;  Xatiiralisl  for  April,  kjoS.  hnt  ;is  this 
region  is  not  yet  strictly  relegated  to  the  XJa^.ira.  it  is  U-tter, 
.So  far  as  this  series  is  eoi.eerned.  to  reser\e  the  ileM'rii)iion  lor 
ft  later  number. 


AcTiNosTKOM A  \v inTKAVicsii.  :ar.  NiAdAKi.Nsi:.  :;ir.  iuK\ — TIatc 
XII,   I'igs.  4  and  5 

ACTINOSTROMA   W.I iTK.w  KM  1.  .\  ;>7i  .   Aim    :m\    \Uk    \;.t     111^1,  p    ,5ja  pi    ix, 
liss.  .!  ruul  4,  April,    ifdji 

I  he  finding  of  ;i  >pei'imen  of  this  s|>ecies  in  the  Xiag.iri  of 
Ontario  is  very  reinjirkahle  in  view  of  the  fact  that  it  was  tirst 
described  from  the  Devonian  of  the  Little  Red  River.  There  is 
no  doubt  as  to  the  horizon  of  my  specimen,  as  it  is  .issociatefl 
with  other  Niagara  forms  and  is  fnnn  the  collection  of  |)r  I!.  I".. 
Walker  and  bears  his  lalwl.  There  i-  no  doubl  either  as  to  tlie 
identity  of  the  , x.cies,  for  it  has  i)eculiar  ;.n(l  well  marked  char- 
acteristics. In  fact,  so  close  an  analogy  is  presented  to  Xichol- 
-son's  S])ecies  that  it  is  difiicult  to  find  jjoints  of  <lis>imilaritv  on 
which   to   found  a   new    variety.     The  difference    in    geologicil 
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horizon,  houfvcT.  makes  it  advisalik'  in  (li>iint;uisli  tl)t>^  form  liy 
a  separate  iiaiiu'      \ic1ioIm>ii\  dcscnptioii  {"p.  ril.)   iollou>; — 

"The  coetio>uiini  in  tlii>  spei-ies  is  iiia»i\e  ami  lieiiusiiiieri- 
lal  in  f()rn),  uitli  an  inti>erieit  latilaniinar  structure.  The 
skeletal  laiiiinae  are  ..mlulated  ni  mkIi  a  manner  a>  In  jrjve  rise 
to  low  and  liroail  prominences,  whieli  are  i)lace<l  ahont  eijjht  nun. 
apart.  These  eminences  lepresent  the  points  where  the  aslro- 
rhizae  oi>en  on  the  snrface;  hut  tlu-se  strnctures  are  peculiar  in 
so  far  that  they  are  entirely  circmnscrilied  and  do  not  appear 
to  send  out  any  radial,  horizontal  hranclies  I'.ach  astrorhiza. 
in  fact,  consists  simply  of  a  .t,nonp  of  shon  »ertiial  canals,  of 
larjjer  calihre  than  the  ordinary  /ooidal  tuhes.  which  ><\>v\\  in  a 
rosette-like  cluster  at  the  summit  of  the  eminences  alnive  spoken 
of.  the  canal-apertures  often  haxini;  a  distinctly  radial  arrauije- 
nient, 

■•  In  microscopic  structure  ./.  7,iiilriir,-sii  is  a  ty])ical  .Ictin- 
ostroma.  the  coenostcum  cousistinji  of  parallel  ra>lial  i)illars 
united  at  .orrespondinu:  levels  Uy  whorls  of  couuectiu};-  processes 
or  ' -irms.'  As  seen  in  vertical  sections  the  radial  jullars  are  of 
moderate  thickness,  ahout  ten  occnpyin!„'  the  space  of  two  mm,, 
measured  transversely,  while  the  whorK  of  counectin.t;  processes 
{fomiinja;  the  'concentric  laminae')  are  ilecidedly  more  distant, 
ahiut  seven  only  of  these  strtictnres  heiufr  preseiU  in  the  same 
space  measured  vertically. 

'■  In  taiifieutial  sections  the  rounded  ends  ,,i  the  transversely 
divided  radial  pillars  are  seen  to  he  united  hy  very  re.tjularly 
developed  whorls  of  connectiut:  processes,  the  thickness  of  which 
is  verv  uearlv  e(|ual  to  the  diaiueter  of  the  radial  iiillars  them- 
selves. The  result  of  this  is  that  the  tan.L;entiai  sections  coin- 
cidins;  with  the  pk'.ne  of  the  lamin.ie  show  a  characteristic 
areolated  structtu-c.  which  is  not  at  .-ill  unlike  ihal  cvhihited  hy 
correspoudini;'  sections  of  some  Monticulipori>ids. 

"Thon,t,di.  as  just  stated.  ./.  '^•hilctivcsii  has  a  jieueral 
resemhlauce  to  C.  cxpansinii.  Hall  and  Whitf..  it  is  at  once  dis- 
tinsjjuished  from  this  hy  the  much  finer  structure  of  the  skeleton, 
and  also  hv  the  exceptional  relative  thickness  and  very  regular 
development  of  the  connectinjj  proces-es  :>f  the  radial  pillars. 
The  areolated  asjicct   of  tjmsrential   sections  rcsultin.i?  from  the 
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I'liaractcr^  la^l  iiR'iitii.iii.-il  l^  mdoiil  i\k-  i'>».'nti:il  jn'iuhai  :iy  ..i 
./.  ;i.inli-ti:\\ui.  Ximtlki  \ci-\  cliar:n-tt.-n-t;i-  KMlmi-,  l>\  wliicli 
tla-  ■ 'ifcio  i»  li-tinf,aii>heil  iiiiin  allnvi  i.hiin.  i,  tiu'  ivihutiup. 
ot"  the  a>trMilii/ac  li>  tla'ir  vertical  raiia^  .nly.  ami  tlic  arrart;i.- 
ment  of  the  apertuiv^  i.f  t]w,v  in  in.,rt'  nr  ic^s  iliiiiiitf  m,i'lti- 
like  jjr(ni])s. 

"  l.iualilx  iiiul  r^'nn,ili,iii.  -Ih'Viiv'r.in.  l.iitU-  Ucl  Uiwr. 
(."anada  (Cdll.  (ic..l.  Sni-.  (  anaija)." 

'I  lie  siirtare  cliaraeters  of  ilu-  i)ie>eiii  s|)eii!i!eii  ire  n.>i 
ol)serval)!e,  as  it  i>  iiileriTown  with  l-'ii:uisilr.s  :^i>f!'iiui  li,  j  a'll 
.Ul'i-ullli's  tliornhit-nsis;  il>  tiiimile  structure  i^.  iiMwcver,  -'rik 
inply  like  that  of  Xicho^ou's  >i)cciev  In  .erthal  M'cii.iH> 
(Plate  Xll.  tiy.  4)  the  delicate  vertical  pillar^  are  tlie  luost  pro 
uouMced  elenieiit:  they  are  so  s])aced  that  about  -e\eti  occur  in 
a  millimetre.  That  tlioe  vertical  Iiue>  represent  pillars  and  n..! 
the  cut  walls  of  tithes  is  -h.  iwu  liv  the  fact  that  tliev  ilie  .Mil 
instead  of  ninninj,'  lo^a-ther  when  cut  oi,;i(|uely.  The  horizontal 
laminae,  when  viewed  with  a  h.ind  lens  ,,f  |,,w  iHiwcr.  are  >ecn 
to  he  continuous  and  ..f  f,M-eater  calihre  th.in  the  pillars.  1  liirlu.,- 
|)u\vers,  however,  reveal  the  fact  that  they  are  really  f.  rnied 
from  the  pillars,  as  they  are  often  sli!,'htly  heiit  between  a  pair 
of  these  structures,  'riic  "indistinct  lalilaminar  structure  "  ,iiay 
be  (  bserved  in  a  crowdinj,'  of  the  laminae  ;it  certain  levc'-  .uid 
their  less  perfect  development  wlien  s.,  placed.  In  tan-eniial 
section  (PI.  XH.  fii,r.  5)  the  ap]iearance  is  so  like  that  of  certain 
Bryozoa  that  [  had  nearly  passed  the  six-cimen  over  as  such  until 
my  attention  was  aneste<l  by  the  "rosettes."  The  areol.iteil 
apjiearance  is  clearly  shown,  and  when  the  sectii>n  is  interlaminar 
the  cut  ends  of  the  jnllars  may  be  seen,  but  very  indistinctly. 

Observations. — The  similarity  to  ./.  ■:y'liilr,i-;\-sii  is  at  once 
api)arent.  the  difference'^  beintj  chietly  the  followint,' :— the  pillars 
and  laminae  are  more  closely  set  an<l  in  conse(|ueiice  the  whole 
reticulation  is  titter;  there  is  no  evidence  of  the  laminae  bein- 
bent  into  folds  .so  that  the  astrorhizal  system  ninv  open  at  their 
summits.  The  very  peculiar  character  <>i  the  conneciin;-; 
'"arms"  and  the  occurrence  of  the  unif|ue  astrorhizae  make  it 
impossible  to  separate  this  examiile  from  ./.  Tc/n7rt7:v.viY.-  the 
differciit  horizon,  and  the  minute  differences  stated  above,  see.ti. 
however,  to  justify  the  creation  of  a  new  wirietv. 

Loculily. — Thorold.  Out.     I'niversitv  oi  Toronto  ^^^senm. 
['851 
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Ac  rrNosTKOMA  mati-  riNiM,  Milii'lst'ii 

This  ttirni  was  .li>crilifil  !>>  NiclinlMUi  tnun  L'A  -c  an 
Gascon,  liaie  dc  Chakiir.  loKclhcr  vvitli  other  siiccies  ot  proh- 
ahlc  Niagara  a«e  it  will  U'  ri-vifweil  in  a  later  miinlKT  ni  this 
striwh. 

C.V/ii(.s— 1'I..\1"HU()1)1CIV().\.   Vu/i.  0,1,1  Miinc 

■jhc  NiaKara  formation  is  partiailarly  rich  in  representa- 
tives of  this  genus,  tile  vari  .ns  species  of  which  show  ^o  many 
varieties  and  tr.msitional  stages  that  great  dillicnity  is  tonnd  ni 
idcntifving  anv  given  siR-cimen.  One  might  re.idily  dit'fereii 
tiate  niore  sjK-cies  than  are  here  descril)ed.  hnt  it  has  heen  con- 
sidered advisahle  to  make  as  few  si.ecitic  names  as  possible  .md 
to  include  in  one  species  a  numlier  of  varieric-..  ahhough  these 
varieties  are  not  individually  considered  as  sue  i.  The  Niagara 
flathrodictvons  fall  into  ihrve  groups  which  are  clearly  defined 
and  are  given  the  name  of  the  predominating  species. 

"iroui)  of  Ci  ATiiKoimrvoN  vksuti  osiM 

Cl.ATHKODlCTYON    VKSIl  I  l.OSt   M .   .ViV/l.   (IHil  Mliric 
(■l.ArUKOltllTYON-   VKSICII.OSIM    M  IS  ITI    M  .  ;■(/»•.    liCT' 
(■|..\TIIKOIl!CTV()N   VKSIlTl.osr.M    ASTKO-DISTANS.  T'l/J .   ;|('T'. 

C"latiikoI)I<  rvoN  vvkioi.aki;,  ran  h'oscit 

("i.ATirKoDirTvo.v  VKsicri.osfM.  .ViV/i.  and  .\/»riV.— Plate  \  H. 
Figs.   I  and  (>:    I'l.ite  VIII.  Figs  2.  4  •'"kI  5 

StR(>.\IAT(1|'()R.\        KlATKl.LA.   .'./.('c'V.    Hfit.    Pal     l-'o.v.    p     IJ.    I**?'- 

C.  xTHKoi.i.-TvoN  vF.STcci.osrM.  .ViWi.  „mi  .i;«n.-.  Jour.  I.iniv  Soc    /(><.]..  vol. 

s\\-.  1).   i20.  pi    1'.   •iK'-     "-'.'•    "*''*„ 

CL.NT..RO...    TV..N    VKSIOU.S.'M.     -Vn/,.     „»rf    R     ^""T"'^'' ^'fi„ ''T^C^      ^"'"■ 

Girvan.   p.    ^^K  pi    xix.   fiK-   ^.    '  <*<^ 
S™,,M.MOi.oR.x  rON.iSTRU-.x,  .S>rm-,r.  n.iir  M.1-.  l-„iv.  Mi-.„r,.  v,.l.  ,.  mv   i. 

SrRoMATnB,R.v  MiNi-TA,  Romwi^.-r.  Vvoc    .Xcn.l.  N'y!    Sci.  Phjl.  P /"■   '*^ 
Clathroiiktvon   VF.sirrr.nsi-M.  .V.Wr.  .Ann.   \at   Ilivt,.  vcr.   ....   ^o\.   mx.  p.    I. 

fitjs   I-.1.   18-7  ,        ..    ^ 

CLATHRonicTVON  vESicvLosiM.  Xich..  Mon.  Brit,  Strom..  P_  >47.  pl    ^vn,  f.Rs. 

10- n,  ami  pi.   xviii.  Ii^r    12.   I")--   , 
Ci  XTHRomcTYON   VKSininsrM,   »7n/,",K  ,i,  Can.    Rcc.    Sci..   vol.   vn,   p.    1.14. 

Owing  to  the  importance  "f  this  species  it  is  thought  l)est 
to  give  Nicholson's  description  in  full,  as  follows:— 
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Ihf  ciiciioMtum  III  tlll^  Npccio  is  m  tlic  tnmi  ni  a  LiiniiiJir 
f\i»ansi()n,  liaviiij;  tin-  lower  Mirl.ia-  ...mtciI  uith  .i  oriKoiMn 
cally  striatf<l  nr  wriiikli'il  i-piilura,  an.!  alMilii-1  at  cue  [...mt  t.i 
>niiif  foreign  IiihIv.  .\,hill  sinriimn-  arow  i..  a  sj/c  ,,t  h.iii  ,, 
foot  or  more  in  iliaiiu-tfr.  uitli  a  tliiikiii-s>  m  the  centre  ot  ,iii 
inili  or  more.  I'lie  upper  Mirl.ue  i>  irre^jularly  un.UilatitiK. 
wiilioiit  ■|iiaiiiel.in>;  and  eMoliatinj;  eoiicentrKall\  roimd  the 
elevated  poiiit>.  Small  hut  well  ilevelopetl  ,l^tlo^hl/ae.  the  cen- 
tres of  wliieh  are  from  ^  to  3  mm.  apart,  .ire  ■rn:  hnt  the 
<entral  eanaU  oi  tin-.-  do  nut  upeii  on  the  Miri'.ui-  hv  pr.mnnent 
apertures. 

■'  As  rej^ard-.  internal  slrnetnre,  the  OK^'iiosiciim  is  m.ide  np 
o,  closely  Concentric  laminae,  which  .ire  <itily  -lij^'htlv  or  not  .it 
all  undulated,  and  of  which  from  nine  to  eleven  in  genera!  occupy 
the  space  of  one  mm.  The  l.iminae  are  minutely  crumpleil.  .0  as 
to  j,'ive  rise  to  more  <ir  less  |>erfect  radial  pillars;  hat  these 
structures  are  invariably  confined  to  their  respective  mterlamin.ir 
s|».ices,  and  are,  therefore,  inii  'continuous.'  In  this  u.iy  the 
iiiterlaminar  sjtaces  kcome  hiokeii  np  into  minute,  often  imper- 
fect, lenticular  cells  (  I'late  \I!.  tij.;s.  1  and  (.;  I'late  \lll,  fit;. 
-'),  which  are  formed  Ny  the  curved  intlertions  of  the  concentrv- 
laminae  conjoined  with  the  more  or  less  mconiplete  radial  i.illars. 
In  general,  from  .luht  to  ten  iiiterlaminar  sp.ices  occupy  the 
spare  of  one  mm.  The  cells  formed  hy  the  radial  pillars  i.r  l>y 
the  liendinj^s  of  the  laminae  are  very  variable  in  size.  Imt  .ire 
mostly  from  oiie-eit,dith  to  one-tenth  mm.  in  lenjjlh. 

"  Ohs. — (  ,  7rsiculosiiiii  is  the  tyi)c-s]iecies  of  the  i;eniis 
Clatlirndictyon.  .\ich.  and  .Murie.  As  in  all  the  si^-cies  ,,i  the 
fienus.  therefore,  the  radi.il  elements  of  the  skeleton  .ire  incom- 
pletely developeil.  and  never  extend  from  one  interlamin.ir  space 
into  adjoinin-,'  ones.  While  the  radi.il  pill.irs  ,ire  thus  imperfect, 
the  concentric  laminae  of  the  c 'en.istenm  are  minutely  nmlulated. 
and  tile  iiiterlaminar  spaces  thus  hecome  hmken  u))  ;>,iid  sub- 
divided into  vesicles,  the  size  and  sha[)e  of  which  are  e\ceei!inL,dv 
variable.  Hence  vertical  sections  of  C.  rrsiciihisiiin  (Plate  \'\i. 
fiffs.  2  and  6;  Plate  \'III.  fii,'.  2)  sh,,u  ,1  minutely  \e-.icul,ir 
structure,  the  cnenosteum  appearing  to  he  made  up  of  exceed- 
mffly  small  lenticular  cells,  anantjed  in  horizontal  or  sho-htly 
curved    rows.      On   the   other    hand.    tan'/e-,li;d    sections    (  I'!,-ite 
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^lll,ll^{^    4.1111I  :;(  ^liHW  ilii- ml  i-iul>  "'I  ilrr  i>i>l.ili'il  .iikI  niiiiti 
Ifit  lailiiil  pillar^,  to^'ctlivr  \Mih  tlii'  irri-Kiil,irl>  .livi.le.l  vi\nv>.  <A 
llic  OpiiiJiiinr  lainiiiac       llii-  la.li.il  1m1.   ■■-    a^  mtm  in  laiiKviitial 
H'Cliuii-.  -how  II"  iraio  ■It  railiaiiiiK  •aiin^'  or  loiincitiiiu  |>r<> 
ii-»-<i«,  l.nl  llicv   may  v.iiutimi'^  k'o.iiii-  intijiiincil  m  ^li'>rt  ver 
iiiuiilali-   fi'Wv      Small   a^irorlii/ai'   arc   H'l-n    m    lanufiitial   *Cf 
ti.-ii-.   anil   lluM'   n^iially   .uc   ati.,iit,'i'<i   in    vcrtiial   umtip^.   an;l 
lia\i-  \\all-lc>>  a\ial  canaU.  I>iil  tia-  u|Tniiii;s  i>f  llii'  latter  on  the 
siirtav-i'  an-  iml  |ir"mincnt!\   cicvateil. 

••(■.   :,'.u,iil,iMiiii.   N'iiii.   anil   Mnr.,  lKll>tl^J•*  ti)  a  >eries  i>l 
fnrni-.  till-  ^l)CMtk-  lU'trrinniatn.n  nl   winili  is  fxicplinnally  ilitli 
iiiii.      Ilii-   iMiiiis   in  i|iii->iiiiii,    u/    (      :;siiiil':iiiiii.   Null,   and 
Mnr.,  C     :'iir  iliiti-.  U.immi  >i>.,  C  .  Iiiiiiiir.'..ii»ii.  Nicli.,  ami  <.     rrii- 
A/.'W,    Nkh..  arc  ail  easily   iwij,,a/i'.l  a-  .li-tiiict   wlicn  typica, 
fxanijilfs  are  sekrteil   fur  I'xanimatii.n      It   in,  tlu-retiire.  exjK' 
•  licnt   ti>  ilistinnnisli  tliem  by   separate  sjieeilii    names.     .\l   ttie 
>ame  time,  there  are  cinse  relatiun.ships  Inrtween  .ill  ilu-e  torins. 
a.nl  examples  are  nut   imii>mnii>ii   which   >h'>\\    mtcrnu    late  or 
tr.iiisitii.nal   character-,   ami    wlmh,   thcicl-ie,    it    1.   ililVi-ult    \" 
refer  definitely  U<  any  niie  oi  the  four.      In  .1  less  strikinu  t"nn. 
a  p;issa|,'e  may  also  he  traced  helween  this  nr"ii|>  "'  <>pes  am! 
('.  fastii^i'iltiiii.  Nich. 

'•  i'roin  all  of  the  allied  fnniis  ahove  intntioned,  (',  ii'.fiCK 
losiim  is  hest  distinxnished  hy  the  extreme  closeness  with  which 
the  concentric  laminae  are  set.  and  the  resnltin^  minuteness  of 
the  cells  which  conipuse  the  cucnosteiini.  \ot  only  are  the 
i:aninae  exceedinsily  clo-e,  hut  the  interlaminar  sjjaces  are  nearly 
ecjual  in  width,  and  the  cellular  tissue  of  the  skeleton  is  thus 
approximately  uniform.  On  the  other  hand,  in  typical  examples 
of  I.',  viiriolan'.  Rosen  sj)..  the  interlaminar  s|)aces  are  unequal 
in  s  'V.  wide  spaces  alternatiufj  tolerahly  rei,nilarly  with  si)ace- 
which  are  much  narrower  than  the  average,  and  which  are 
iisuallv  arranRcd  in  groups  (  Plate  Vll.  tig.  4)-  Trivial  as  this 
dilTi  once  is,  it  is  one  which  gives  a  very  di'^crent  asi)ect  to 
vertiiil  sections  of  these  two  forms.  In  other  examjiles  uf  C. 
varioiiin-.  in  which  this  alternation  of  wide  and  narrow  inter- 
lamin.'.r  spaces  is  not  sn  marked,  all  the  interlaminar  sjjaces  are 
wide-  and  the  cellular  struc'ure  is  coarser  than  in  the  present 
species.     In  C.  liiuinrssoiii.  Xich..  again,  the  concentric  laminae 
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arc  nuicl,  k-s,  .  m.m.,.I.-,I,  .,„.!  the  .dU  ,„  ,|,r  mt.rLnn,.,.,,-  ,|.u-., 
an-  thcrclnre.  n.u.l,  „„„•.  >u-.nl>  .,n..,lr,,ny„l..r  Umi,  „  ilu-  ...m' 
in  (  v,:ua,loi„w.  \hv  t.,rn,  uhu'l,  I  1,.,.,.  „,„..,■,!  .  ,r.,s.u„n 
IS  siilt,ctf.,tly  .liM„,u,„shf.|  lv,.,n  tlu-  ,,ri-.c-nt  .|h..  ,.-s  v,  he.  cUu 
iuterist.c  cNampl..,  ,,t  ,1,,.  ,u,.  an-  n.„.,.a„,l  u,tl,  .„,.  .,„.„l„.r 
h  rlu-  o„ni.ar;.t,M.|v  miuII  i.M.nUr  .„  o.n.viiru-  lauun.,,-  ,n  , 
U-vt-n  ,,.K-e.  atui  l.v  the  .,„ul,  thukn-  ,..,,,1  .-...nM-r  -inut„n  ..C 
the  sk.-letnn-fihr.  l.aMly.  C.  f„s„i^u,t,nn.  .\„h,  „  ,„  vr^u-ral 
rea.hly  separated  ir..,n  c.  :,:su„l..,nw  Us  the  nnt.h  >rr,-atcr 
wi.lth  uf  the  ,„terlaiMU,ai  ,i,are>  an,|  the  .-heMn,,  hk..  t.,l,hl.K- 
<>t  the  c  .iK-eiiIric  latiiinae, 

'■  f>istnhi,tn<„       (■l„/lir..,tuix„„     jv./V;,/,  .v;,m.     „,      ,,,,■     as 
kiinut).   ,s    ex.hi-Kely  ,m„|„h-.|    t..    the  Siliiriai.    r,.,k.    and    is 
esiHX-.ally    chararieriMu-    ..f    ,|,e    l,,uer    ,„„ti..„    ,,,•    ,hr    Sihinan 
(May    Mill    a..,l    We.ilMd.    /uneM        |„    strata    ..f    thi,    ai;e    the 
siKH-ies  has.  Ill  fan.  an  eNtraMnhnanly  «  i.le  r.iiice       In  i:.,jrla„,|. 
(.   T..ua,l„,nm   i,  ,.t   CMmparaf ivcl>    o.inm..,,   ,^anrreiue   iii   the 
\.  .nlMok  l.m.estune.  and  I  h;ue  mlhrterl  oxa.nple^  ul  ,t  at  Mii.h 
Ueiilnck.    |),„|Iey.    Irunhn-lKe.    and    I ),  ,n.ii..i;|,  .„       |„    So.iland 
If  has  heeti  o.lkvte.l  hv    .Mis.   RoUti  (.rav  ,n  the  S.lnnan  meks 
(  V\  ...Hllaii.l-k'.ls  )   ,,|   W.HHil.iti.l   Pnmt.  ,„,,r  (iirvati.      |„   \,,rth 
America   the  s|)ecie>   >eems   t,.  he  ahmwlaiit    m   the  Cliiit..,,   an.l 
.   .a^ara    tunnatiM,,,.   and    I    liave  personally   o.lleeted   examples 
in   the  (  hntnn   k-ds  ,,f   Vellc.wspriii,r,,   ()|,j,,.  ...nd   the    V-a^ara 
l-imcstune  „!   laiia.la    (Th.-ruld.       \W    ,]„.    kntdnes.    ,,t     Mr 
U  hiteaves  I  have  als..  uvently  ha.l  s„|„nilted  t..  me  examples  ,,f 
this  s,H.-e,es  CMltecto!  I.y  the  (ieolM^jical  Smvev  m|  Cana.la  in  the 
Clmt.m  formation  nt   Antio.sti   (  (uiution  ClilT  and  ues.   sid.    ,,f 
f.amache    Bay).      I    have,    further,    CMliected    example,    uf    i    i, 
-[*ecics  in  the  Silurian   l.imestunes  ,,f  i:>thnma    ni  the  ' /.,,m-  ,.| 
IVnlamerns  estlu.nus  '  at   Kattentad<,  and  in  the  ■  kaikullheds ' 
at    Kaikull.      The   pievailins,'    sp.ecies     ,.f     (  l,ithp.dktv..n    in   tlie 
Silurian    rucks  ..f   KmI,,.,,,;,   is.   h..«ever,    nut    the  present    fnrm 
l)Ut  C.   ranohn:   Rosen,  .-m.l   1    have  iL.t   seen  aiiv  examples  „f 
this   siK'cics   from  (]otlan.l,   thou-h    1    entertain   no  dout.t   ..f   its 
occurrence  there." 

Precisely  the  same  difficulty  .•xpcrienced  bv  Xicholson  in 
distinj,'uishinp  the  FairoiK-.i,;  fr)rms  .f  these  t^ne-ijrained  (-latlim- 
(iictyons  is  encountered  i,i  the   \merican  examples.      The  Niajjara 
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forin-Mun  presents  three  clearly  defined  types,  whil.-  many  inter- 
mediate varieties  cxcur.  l-irst  there  is  the  normai  C.  vcs,cu^ 
losum,  as  alx.ve  descriln-d :  second,  a  si,ec,es  wnu  straight 
laminae  and  distinct  pillars  which  might  he  compare,  with  C. 
linnarssom;  third,  a  ty,x;  with  .K:casional  coarser  vesicles  appar- 
entlv  identical  with  C.  variulan:  Rosen. 

■  Dr  Rominger  seems  to  have  heen  familiar  with  some  of  the 
variations  of  this  species,  for  he  refers  to  C.  r.nolarc  as      .\ 
monticulose  variety  of  C.  minutum      (  L  .S.N.M.  labe  ).      M   > 
latter  specific  name  was  ma<lc  by   Rominger  to  inclu.le  all  the 
varieties,  althongh  he  eventnally  discarded  it  mr  Nicholson  and 
Murie-s  name.     .Mthough  the  maj.,rity  of  specimens  present  the 
aspect  of  a  laminar  expansion,  the  general  shape  "f^^e  coenos- 
teum  is  by  no  means  confined  to  this  form  alone.     Clohose  an<l 
hemispheric  examples  are  common,  and  many  specimens  were 
examine<l  of  which  the  shape  conforms  closely  to  that  figured 
for  i-.  autiqua  (Plate  XIII.  fig.  4)-     This  is  a  common  form  at 
I  ouisviUe,  Kv.,  where  the  specimens  are  about  5  mm.  in  diameter 
bv  10  or  1 5 'in  height.     The  various  differences,  -n  which  var- 
ieties or  even   species  might  Ih;  founded  are  expressed   in  the 
degree  of  crumpling  of  the  laminae  and  in  the  .l:stinctness  ,.f 
the  radial   pillars  as  individual    stnictures.     The    common    or 
typical  aspect  is  shown  in  Plate  \'1I.  fig-  >.  where  the  lem.cu lar 
interspaces  are  clearly  shown.     Tlie  radial  pillars  are  evidently 
derived  from  flexures  of  the  laminae.     .\  tangential  section  of 
this  type  is  eNhibite.1  in  Plate  VHI.  fig.  4-     Through  a  reduc- 
tion in  the  degree  of  crumpling  of  the  laminae  a  whole  series  of 
fonns  arise,  and  this  reduction  finds  its  culmination  in  almost 
straight  horizontal   laminae   and   clearly    defined   radia    pillars. 
Of  this  extreme  variety  a  vertical  section  is  shown  in  Plate  \  II, 
fig.   6,  and  a  tangential   in   Plate  VIII.   fig.   .^.     In  tins  latter 
figure  the  greater  distinctness  of  the  cut  ends  of  the  pillars  may 
be  obserx-ed      The  darker  bands  indicate  the  laminae,  as,  owing 
to  the  globose  character  of  the  coenosteum.  a  continuous  mter- 
laminar  section  is  impossible.     This  variety  approaches  close  to 
C    linnarssoni.  Nich..  but  as  Nicholson's  genotype,  figured  on 
Plate  V    fig    5    of  his  monograph,  is  not  far  from  this  strr.-.K.'C 
type   and  as  so  many  interme,liate  forms  are  found,  it  is  lietter 
to  retain  ii  in  the  same  species,  but  for  convenience  of  reference 
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and  to  perpetuate  Roniinser's  iiaim-  it  hiikIu  uill  l,e  (lesisr.atuil 
as  var.  miniitum. 

Xot  only  (1(.  varieties  <x:air  shouiiuc.  llirnunhont  tlie 
coenosteum.  a  (lc.!-ree  of  crunii)li.!-  irtuinciiate  k-tween  the 
two  fomis  mentioned,  luit  in  the  same  example  hotli  straight 
and  crumpled  laminae  may  occur  fl'l.  \J1|.  fijr.  _, , 

Although  the  size  and  distril,uti..n  of  a-trorhi/ae  i-.  not  to 
be  considered  of  specific  importance.  I  have  seen  one  specimen 
(U.S.X.M.,  Xo.  309251  in  which  the  astrorln/ae  are  -..  lar.'e 
and  so  far  apart  as  to  he  particularlv  noticeahle.  Wiiereas  hi 
typical  examples  of  C.  7Ysic„los,i,ii  these  >tnictnres  are  di-tant 
from  each  other  from  three  to  five  millimeires.  in  thi.  -I'ecimen 
they  are  separated  by  twice  that  interval.  Dr.  ^Mniin-er  has 
labelled  this  specimen  -  Clathrodict\on  dnistrlhiiun!.  I  fall."  but 
has  appended  a  note.  "  I  can  see  no  difference  in  it>  >tnK-tnre 
from  CUitbrodictyon  wiuu/mii.  Rom."  The  iiillar>  al^o  seem 
wider  spaced  and  the  ,e:enerai  structure  \erv-  like  C.  liinuirssoni. 
I  propose  for  this  variety  the  name  ( '.  r.^inihs<!)ii  var.  aslrn- 
(Usfaiis. 

/.W(,/(/y— Widespread  in  the  Xia.t,Mra  and  Clinton  fornia- 
ti')ns.  but  I  have  not  met  with  examples  in  the  ui)per  part  (.f 
the  former  .series.  Uke  Temiskamins-.  Hamilton  and  Grimsbv. 
Ont.,  Manitoulin  Island.  Forks  of  the  Credit.  Dm..  Severn  river. 
Hudson  Bay.  Drummond  Island.  Xorthern  Michil,^ln.  Drift  of 
•Ann  .Arbor.  Anticosti.  Xew  N'ork.  Iowa.  Ohiu.  Kentnckv.  In- 
diana, etc.  C.  Trsiciilosiiin  may  also  occur  in  the  Medina,  as  it 
has  l>een  found  in  t!ie  "  pa^satre  beds  -  fn„n  the  Clinton  into  the 
Medina  near  Hamilton.  Ont. 

Cl.ATHRODICTYO\  VARIOLAR!-,  7'0II  Ro.sYI!  sf^.—  PUw  \'II.   Fit:.   2; 

Plate  \'II1.  Fiq-s.   i  and  ()■ 
STROMAToroRA   v.ARioi.ARis.  T»»   R.,s.;,.  f.-l.-.r  ,W  .Natiir  ,lor   Stroniataporen 

_  p.    61.    pi.    ii.    fig..    ..-q,     1867, 

Cl-ATllROniCTVO.N     VAHKU.ARK.     .V,Wl.,     .\,>t-       Map.     X,,,,     I|;<t.     HT     ;.     vol.     xix 

p.  4.  pl  i.  liR.v  4-'|.  t^T. 
Ci.ATHRonK-Tvns-   VAR„„ARK.  Xicl:.   Mon    Brit    Srrcm..  p.    150.   pi    xvii..   ligs. 

i-.v  pl.  xvii.  tic.  I-!.  i8q2. 
Ci.ATHRoi.KTvnN   VAiiioi.ARF.   Jf 7,,/r,ir  M.  Cnn    Rc>-    Sii  .  vcl    vii.  p.   i.,o.   iHq-. 

Xicholson's  (k'scription   is   as   follow-^ :— "  The   coenosteum 
m  this  S]>ecies  is  Inminar.  hemispherical  or  ma«i\e.  with  a  con- 
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centrically  wrinkled  basal  epitheca.  and  often  ataiining  a  large 
size  The  surface  may  he  snio.)th  ur  may  exhibit  numerous 
mamelons.  uhich  are  sometimes  small  and  pointed,  hut  more 
commonly  low  an<i  rounded  (I'l-  VIU.  fig.  9)-  ,lhere  arc- 
numerous  astr..rhizae,  but  these  are  small  in  ixiint  ot  size,  and 
do  not  appear  to  correspond  in  any  way  with  the  surface  emin- 
ences or  •  mamelnns,-  when  these  latter  structures  are  present. 
Generally  the  astrorhizae  are  arrange<l  in  scrtical  groups  or  sys- 
tems, each  group  haying  a  wall-less  axial  canal,  but  this  arrange- 
ment dues  not  api)ear  to  hu  constant. 

•'The  internal  structure  of  C.  varwhirc  is  very  similar  to 
that  of  C  vcsiatlosnm.  the  skeleton  being  composed  of  close-set 
concentric  l.iminae,  which  are  horizontal,  or.  more  usually,  gently 
undulating,  and  are  minutely  crumpled,  so  as  to  give  rise,  along 
with  the 'incomplete  radial  pillars,  tn  a  fine  vesicular  tissue^ 
From  eight  to  ten  laminae  occupy  the  space  of  one  mm.:  but 
the  inteiliminar  spaces  are  of  une.ual  size,  rows  of  large  yesicles 
alternating  with  r.iws  of  much  smaller  cells.  .\s  a  rule,  rows 
of  large  vesicles  are  separated  bv  from  one  t..  three  rows  nt  much 
more  minute  vesicles:  but  there  may  be  only  a  single  row  nf  the 
latter  or  thev  mav  even  be  wanting  in  places.  Tangential  sec- 
tions'show  the  cut  ends  of  the  irregular  radial  pillars  an.l  the 
divided  edges  of  the  crumple.l  laminae,  but  no  characteristic  fea- 
tures The  radial  pillars,  especially  in  the  r-nvs  of  large  cells, 
are  very  commonly  imi>erfect,  thus  allo\\  ing  c.^itigunus  cells  to 
communicate  freely  with  each  other I  have  not.  how- 
ever met  with  any  ex;nnplcs  of  it  in  the  Clinton  and  Niagara 
formations    of    Xortb   .America,   wluM-e  C.  vcsicnlosum   is   very 

abundant." 

If  C  ■■iinolarc  is  rcallv  distinct  from  C.  vcsiatlosnm  it  cer- 
tainly occurs  in  the  Niagara  of  North  America.  Many  examples 
are  foun.l  in  which  the  rows  of  large  vesicles,  which  Nicholson 
makes  the  crucial  test,  are  clearly  shown,  so  clearly  that  on  ver- 
tical weathered  surfaces  distinct  depressions  are  formed  giving 
the  exterior  effect  of  latilaminae.  Tn  all  examples  that  I  have 
examined  the  pr-^eiice  of  mamelons  is  a  characteristic  feature: 
as  C  rcsiculos:  never  shows  the-^e  structures,  we  have  here  an 
easy  means  of  distinguishing  the  species.  It  must  be  remem- 
bere<l   that    Nicholson   states   these  eminences  to  be   sometimes 
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wanting.  Inil  as  far  as  my  .il)sir\  ati.ms  u."  this  i-xccptiun  . !,,<•> 
not  hold  for  AnuTican  s|x.'ciim'i)s.  'I'lu-  ,iiaiiielM„s  aie  I<m  and 
round  and  art  from  7,  u<  5  mm.  :\\mn  1  I'l.  \I1I.  fijr.  ,,,. 

Vertical  sa-ti.ms  ni  Amcriran  examples  show  clearly  ihe 
structure  described  al.ove.  I 'late  I.  tip.  j.  is  pi-qyared  fr^m  a 
specimen  from  Manit.mlin  Island  and  Plate  VIII.  fitr.  1,  is  fn.m 
United  States  National  .Mnscum.  specimen  ik,.  ,V.Sj;.  whtHuicd 
by  Rominper  from  the  north  >hnre  of  Pake  Michigan.  'l";iii- 
gential  sections  .show  no  diagnostic  feattires. 

Loa;//V.v.— Mann  Island.  I,ake  •remisk.iinin!.;.  M.inn.mlin 
Island.  Drnmmond  Island  and  the  north  shore  i>f  Pake  .Michi-.m. 
Specimen  no.  36919  of  the  United  States  .\ati..n,il  .Mnscnni  is 
from  Drnmmond  Island  and  has  l>ecii  lahelled  hy  Dr.  RMinin-er. 
"  Stromatiipora  miiuita.  monticnlose  varietv."  Accnrdiny  to  |")r. 
Whiteaves  (,./..  cit.)  C.  7'anohtrc  is  also 'found  in  the  Hndsn;, 
River  formation,  at  the  Jnmi)ers.  Anti>-osti.  and  at  Cijic  Smyth. 
Lake  Huron.  Throunrh  the  kindness  of  Dr.  Whiteaves  I  have 
had  the  opjx  inity  of  examining  a  specimen  fn-m  ihe  Kf|nan 
river,  in  northern  Canada,  which  ai)parenfly  l>c!onos  to  this 
.species. 

Group  of  Cr.ATHRoDicTvoN  cvstosim 
Ci.ATiiRoniCTVoN'  CVSTOSKM.  Roiiti ir^rr 
Clatmrodictvon-  cv.sTosr.M,  rar.  Linkatim.  7\v.  nnv. 
Ci.ATiiRonu-TvoN  cvsTosiM.  folded  varietv  ])assing  into 

Cl.ATIIROniCTYO.M    FASTIOI  ATI  M ,    Xicll. 

Clatiirodictvon  cvstosim,  Roiiiiii^cr  .'.■/'.— Plate  I,  Im^s,  2.  ^, 
4:    Plate  VIII,  Figs.  6  and  8. 

STROMAT0roR.^   VESucLOs.v  Kom.  Proc.   .Acad.   Xat.   Sci^   Pliil     p    w    1886 
STROMAToroR.^  cv.-;tos.\,  /?,),;,.  MSS.     (  Lal^cls,  I 'S.  X.  M. ) 

.As  in  the  case  of  C.  rcsiailnsiiiii  there  are  found  thnnighnut 
the  Niagara  a  series  of  forms,  whicii  are  distinct  in  typical 
examples,  hut  which  pass  by  insensible  gradation  into  mie  another. 
Dr.  Rominger  iiad  evidently  been  imi)ressed  hv  the  types,  for 
he  .says  (nf^.  cit.)  :  "Associated  with  this  fnrm'  iC.  7,shulosum. 
Nich.)  are  several  other  forms  of  much  coarser  strncttirc  with 
from  six  to  eight  laminae  within  the  space  of  one  line,  which 
exhibit   the  Clathrodictyon   structure   in   much   more   ideal   per- 
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tectiuii  than  the  form  does.  These  luul  t)een  (lescrilieil  in  my 
before  mcntion-.-d  essay  under  the  name  ol  Stninuth>;\»-a  tcsi- 
ailosa.  :i>  their  vertical  sections  ai)i.c:ir  a>  an  accun-'dation  of 
layers  of  cvstose  cells,  rather  than  as  a  succession  of  continuous 
laminae,  separated  by  iulevsliiial  --paces.  The  deniariins  w.dls 
of  the  cells  appear  in  vertical  sections  as  the  meshes  of  a  network 
bounded  bv  lines  diagonally  intersecting-  the  .lircction  which  the 
laminae  should  have  if  they  formed  continuous  leaves.  In  some 
of  these  specimens  a  banded  structure  is  observable,  whereby 
from  five  to  ei^ln  layers  of  vesicles  are  i;roui)ed  together  to  form 
a  broader  band,  which  is  then  sharply  defined  l>y  a  straight  con- 
tinuous division  line  from  the  adjoini.ig  similar  bands  alxne  and 
below  it."  .\s  the  name  vcsicnldsitiii  has  iieen  used  for  the 
species  already  described  it  cannot  be  used  here.  Romin.ger  him- 
self seems  to  have  abandoned  it  after  the  appearance  of  Nichol- 
son's wcirk,  for  the  s])ecimens  it)  the  L'nited  States  Xattonal 
Museum  bear  the  label.  "  Stroiiuitopora  cystosa."  I  luue 
adopted  the  Rominger  matniscript  name  for  this  species. 

Xo  i)erfect  specimens  are  available  from  which  the  general 
form  and  size  of  the  coenosteum  can  be  described;  that  it  was 
of  considerable  dimensions  is  sIkh.ii  by  the  fact  that  fragments 
are  found  at  least  two  inches  in  vertical  extent.  The  concentric 
elements  are  nearlv  flat,  jxiinting  to  a  considerable  horizontal 
development.  Owinp  Xo  its  similarity  to  C.  faslii^ialtiw  there 
can  be  little  doubt  that  the  general  outline  was  i>ractically  the 

same. 

The  skclet(Mi  consists  of  a  continuous  series  of  thin  laminae, 
so  spaced  that  five,  witli  the  four  intervening  spaces,  occupy  the 
distance  of  i  mm.  The  general  horizontal  direction  of  these 
elements  is  maintained  throughout  the  coenosteum,  hut  they  are 
bent  upwards  at  irregular  intervals  into  sharp  ridges  and  unsym- 
metrical  points,  \^■hich  may  or  may  not  reach  the  overlying 
lamina.  Tiie  walls  of  these  upward  inflections  sometimes 
coalesce,  so  as  to  present,  in  vertical  section,  the  appearan'-e  of 
true  ])illars.  The  upward  folds  of  the  lamir  ae  appear  on 
weathered  surfaces  as  vernn"culate  ridges. 

Vertical  sections  fPl.  VIT.  fig.  ;, )  show  the  general  hori- 
zontal character  of  the  laminne.  their  upward  inflections  and  the 
pseudo-pillars   to    which    these    inflections    sometimes   give    rise. 
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I  lif  irreguliir  cliaracier  •<(  the  mtunik  i-  tlic  n'Milt  of  liu-  tact 
that  \vf  arc  ikjI  dealing  uitli  lugularly  ^|)acf(l  trm-  pillai-i,  hm 
with  the  cut  edges  ut  ui)tiin  c!  rulgc-  winch  i\<>  \\'>l  run  in  :: 
parallel  directinn.  h  Miiiietinie>  iiappin^  that  tlic  CMUtiniiitv  .ii' 
a  lamina  is  i)re?erved  beneath  the  upward  inllectiun>  hy  an  adveii 
titiotis  >hee;  which  rot' Tes  il^  li.  iri/oiilal  character. 

■rangeniial  tectums  il'l.  \lll,  tig  Si  .-xhihit  w  a>trn 
rhi/.al  systems  and  show  practic.dl}-  no  duts  as  the  ends  of  trm- 
pillars.  rile  whulc  section  is  madi'  up  of  irregular  \crnticulate 
lines  rei)reseiititig  the  cut  edges  of  the  lamin.ic  .md  their  intlec 
tiotis. 

Obscrzatioiis. — There  can  he  no  doiiht  that  the  coeiiosteum 
of  this  species  is  huilt  up  on  ])recisely  the  same  i)lan  a>  that  of 
(.'.  fasti^^idtuni.  The  only  difference  is  that  the  laminae  in  the 
latter  species  are  hent  into  folds  a>  uel!  as  heing  minutely 
inflected.  lietween  typical  examples  of  the  [)resent  species  and 
of  C".  faslif:;iatuiii  many  intermediate  forms  are  found,  showing 
varying  degrees  of  folding.  One  of  tlie.se  is  shown  in  Plate  I. 
fig.  4.  The  similarity  to  fig.  3  of  the  same  pla'.e  is  striking.  It 
will  !«?  ol),cr\ed  tliat  the  vesicles  are  a  little  l.irger  and  coarser 
than  in  the  case  of  commoner  examples  of  C.  ftist!;^iatii)n  ffig. 
8),  hut  otherwise  \ery  little  difference  is  ])resented.  Had  not 
(.  .  fdStit^iatiDii  i)een  already  estahlisied  ;is  a  distinct  species.  I 
should  he  inclined  to  grou])  it  with  the  |)resent  examples  as  a 
\-ariety  of  ('.  cystusiiiii.  .\  tangential  section  of  this  variety  is 
figured  on  Plate  \T[I.  fig.  6.  The  cut  ends  of  the  i)illars  are 
seen  as  dots  which  are  joined  into  vermiculate  lines,  exactly  as 
in  C.  fdstii^iahtiii.  In  fact,  this  section  he.ars  out  the  i)revious 
statement  that  ('.  cyshKuim  |)asses  hy  insensihlc  changes  into 
(  .  fastis^ialitni. 

The  case  referred  to  by  Rnminger,  where  sever:d  lavers  of 
\esicles  are  handed  together  anrl  hounded  by  a  sharp  line,  is 
illustrated  in  I'late  I,  fig.  5.  The  vesicles  are  smaller  and  li.i'  c 
been  partially  disrupted  by  thi-  forces  of  'liner.-ili./ation,  bu'  the 
general  structure  is  similar,  \e\erthelrss.  siiftlcient  difference 
is  shown  to  suggest  a  dilYerent  species,  and  I  sl„,iil,l  l);i\-e  inclined 
to  that  view,  except  for  the  fact  that  a  s,  .niewhat  siinilar  |)he- 
ii'imenon  is  shown  in  the  case  of  certain  si-)eciinens  of  C.  TV,f/r»- 
{■>siiiii   (Plate  \'ITT.  fig.  J).     That  there  is  enougi    d'fferenre  to 
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justify  a  variety  is  seen  by  the  following  coiiiiK! risen.  Tin- 
single,  straight  lamina  is  well  definetl  and  is  covered  by  a  dis- 
tinct layer  of  cells  which  jiass  into  those  of  the  ordirnry  type. 
Above,  there  is  a  layer  of  smaller  cells  with  thinner  •walls." 
which  are  broken  at  the  tiM)  so  as  to  leave  an  open  space  beneath 
the  straight  lamina  of  the  next  succeeding  group.  .\  tangential 
section  is  shown  in  I'late  VIII,  fig.  ^.  This  section  is  cut  ob- 
li(liiely,  so  as  to  p;iss  thnngh  the  different  parts  of  a  layer.  The 
lower  part  traverses  the  tiner  upper  part  of  a  layer.  The  open 
band  passing  irregularly  across  the  figure  represents  the  inter- 
space at  the  toj)  of  a  layer,  and  the  upper  part  shows,  fir.st.  the 
coarser  cells  of  the  basal  portion  of  the  next  layer,  and.  second, 
the  finer  cells  of  this  slratum.  I  proi)Ose  for  this  variety  thv 
name  Clathrodictyon  cystusiini  var.  liitratitiii. 

/,()n;//7_V— nrnmmond  Island.  Iowa.  Drift  of  .\nn  .\rbor. 
Probably  also  Kentucky.  I  have  no  certain  exani|)les  from 
Canada,  although  many  badly  preserved  specimens  from  Mani- 
toulin  Island  show  some  evidence  of  the  minute  structure  of  this 
species. 

Ci-ATHRomcTYON  FASTir.iATiM.  Xtcholsott. — Plate  VIT.  Fig.  S. 
and  cf.  Plate  \'IT.  Fig.  4.  an<l  I'late  VIII.  Fig.  C> 

For  the  synonomy  and  description  of  this  species  see  page 
18  of  "Guelph  Stromatoporoids."*  Though  common  in  the 
Guelph.  it  has  not  hitherto  been  recognized  in  the  Niagara  for- 
mation, bir  have  no  doubt  as  to  its  occurrence.  It  is  not  un- 
common in  Manitoulin  and  Drummond  islands.  U.S.X.M.  spe- 
cimen no.  36924,  from  the  drift  of  .-\nn  .Xrlvir,  should  also  be 
{)laced  under  this  species.  It  is  also  found  intergrown  with 
Syrini^ot'ora  in  northern  Michigan.  (Plate  I,  fig.  8).  A  badly 
preserved  specimen  l^elonging  to  the  Geological  Survey  of 
Canada,  and  procured  from  the  I'agwachuan  river  west  of 
Hudson  Bay,  apparently  belongs  here. 

As  already  stated.  C.  fastigiatiim  is  little  more  than  a  var- 
iety of  C.  cystostiJii.  Typical  examples  are.  however,  finer  than 
the  folded  variety  of  C.  cysfosuni.  but  no  essential  difference 
exists.     Compare  Plate  VIT,  figs.  2  and  8.  and  compare  Plate 

♦University  of  Toronto  Studies,  Geological  series,  no.  4. 
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VIII,  %.  (,.  with  Nil-Ill. Isdii's  tijjni-f  ni  C.  ;\i.tii^u,liiin  (  I'l    \|\. 
fig.  4.  of  his  monofjrai)!!). 

Gnuip  i.i  C"i.\riiK()rnrrM)\  siri\ti  i.ii   m 

Cl.ATIlUohK   I  VON    SiKl  \Ti;i.l.lM,    ,/7  Ifhi^llY 
l"l  M  IIK(l|)ltrY()\    OSTIOl.ATI    M.    X  nil  ,,lsi,li 
C'f.ATMKODK   TYON-    DKT  M  M(iMi|;.\si  .   sf.    U^':', 
("l.ArilKDDICTVON   KK(riM,An.   iun\ 

('l.ATIIknUK  TV<\    MNIMM.i.i    \, ,   ,/(),/, 

For  synni„,niy  and  .Icscriptioii  see  -  ( ,iid|.li  Stn.nmin- 
lH.rouls.  '  i.a.i;f  1.4,  ami  add  Cocnostynnu,  l>,>'r\;>ulniiii.  Siicirxt. 
and  cf.  i7/-t);(/(.'/,)/i„r„  f„»c,v//r(a;,  Hall  (  I'al.  X  ^•  \-,,l  ||  ,, 
136,  I'l.  XX.Wll,  1S51  ).  1  have  little  dnnht  a.  ti.  tlicmir- 
i-ence  ot  tins  species  in  c.jii^iderahle  al.uiidana-  in  the  Via-ara 
Imt  It  must  he  admitted  that  no  al)s,,iuie  pr.,r,t  i>  av.aihihle' 
Dozens  of  sinximens  have  heui  -wtioned  and  examined,  hnt 
nothing  m,,re  than  faint  indications  of  the  dnui)le-l<a>e.l  pillars 
have  l)een  made  out.  On  the  other  hand,  the  .sp.iciu-  of  the 
pillars  and  laminae  in  the  specimens  referred  to  is  exa^tlv  that 
required  for  this  sjK-cies.  "riie  conditions  ,,f  preservation  are 
such  that  the  minute  structure  is  lar,trelv  destroved.  either  ',v 
crystallization,  as  in  the  forms  from  Mam'ilton.  Out.,  or  hv  silici- 
lication.  as  shown  in  the  Mauitoulin  and  Kenluckv  specimens 
I  would  include  here  all  tlie  forms  with  stnii-ht  l.amiuae,  pn.pcMJv 
spaced,  and  not  exhihiting  the  "  nipple-like  prominences  "  charac- 
teristic of  C.  ostiolatum.  I  am  still  of  the  opinio„  that  C.  slria- 
li-llum  IS  more  comin.m  in  the  (dieljih  th.an  i>  C".  ostioUitii:::. 

In  the  Huelph  examples,  the  <louble-l)ased  i)il!;irs  are  often 
to  be  seen  in  specimens  which  show  n,,  trace  of  the  "  nipple-like 
prominences."  The  Xiagara  examples  are  hadiv  j.reserved.  hut 
hundreds  of  specimens  were  examined  in  which  the  skeletal 
structure  conforms  to  that  of  C.  stnatcllum.  A  rrrcat  <li\ersity 
in  the  shape  of  the  coenosteum  was  observed;  in  fact.  1  ,im 
hemg  forced  to  the  conclusion  tli.at.  in  mauv  species  at  le;i>t  the 
outward  form  is  the  result  of  circumstance,  an.l  of  „,,  deter- 
minative value  whatever.  Amon-  the  specimens  referred  to 
above  were  laminar  expansions.  hcmi>pheric  nia.-es.  <,rl,,l).i.c  and 
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l,„trvMi.lal  tvi.cs  a.ul-C  ostiohUnm.  It  is  culy  .natural  .lisliko 
!  ,v  part  .n  .,m-st..,M  tl.e  ccu-htsion  of  sud,  an  en,„uu, 
..u,.„r,tl  as  IT.fessor  X.cl„.lson  that  prevents  „,e  ,r,.m  re.ltton, 
(■  osl,.:h,l,nn  to  the  rank  nf  a  var,ety  -t  i  .  siru.tllun.  Th. 
..„.,i,,l,."  ,„„,  are  hv  no  means  conhne.l  to  C.  ,-./„.  :,/»-»  fc 
,„„i„a,-  es,.an>ion>  ,o  an.  .i.le  an,l  only  a  few  nm,.  tlnck  sh.nv 
,l,,se  structures  to  perfection,  au.l  no  trace  of  n.pplos  A 
new  di.ncu-ty  i>  presente.l  hy  this  fact.  ^■■-J''\-^^Y^^^;';^^ 
C    slrialdhnn   sl,ow  ro  such  structures.      W  hat  are  we  to  do 

Vhn.t  that  Anieruan  sp.ci.nens  of  C.  slnatclhun  may  have 
"ostiole."  ana  astn.rhizal  systems,  or  estahhsh  a  new  speces-- 
which  couM  never  he  .listin.t;ui.hea  hy  microscopic  cxamuKUi-.n. 

I,   .,em.  la-t  to  re-trict  C.  oslioh,h,w  to  the  tonus  present,n« 

L  ••  m,.ple.  ■•  an.l  to  n.clu.le  all  the  other,  under  i  ■;"■>""''"'•'■ 
-l-hl   form  to  which  Spencer  Rave  the  name      ,..-m../.n». 

/,.,nv.N/.'-n.*  is,  in  my  opinion,    merely   a   I'-try"-'-;''  /VP*   °* 

Clathnnlictyou  s,rh,tcllum.  and  is  instructne  n,  .hat  ,t  shows  the 

tr-msition  to  C".  ostiolatum. 

;  :;;"/,/v.-Cou,n>on   m  ,he  upper  hcds  at   llam.lto,.  Out. 

I  ess  frequent  at  ( )wen  Sound  and  it.  the  islands  of  I^vke  Huron. 

Prohably  occurs  in  Kentucky  and  at  Niagara  Falls. 

Cl.ATHKOOinVON    «)STI01..\TfM.    McliolsoH 

l.-o,-  svuonomv  an.l  description  see  "  Guelph  Strotnato- 
noroids,"  pa^e  .-•.  '  This  f..rm  is  common  in  the  upper  beds  a 
,,„,ilton  (farpenter-s  and  Gallagher's  ,,narr.es)  alonj-  with 
C  .tnatcUnm  an.l  Stromatopora  constcllata.  It  probably  occu,^ 
at  Owen  Sonn<l.  and  T  have  one  very  f^ne  example  from  Fossil 
Hill  \ssiginack  township.  Manitoulin  Island.  I  do  not  recog- 
„i.e"it  in  ;my  of  the  specimens  fron,  the  Inited  States  Nation:,! 
Museum. 

Ci  xTMRonicTvoN  niuMMONDKNSF,.  5^  H,.f.-Plate  VII.  Fig.  5: 

Plate  VIII.  Figs.  3  and  7 

C-oenosteum  sub-spherical,  exfoliating  readily  and  presenting 

suKx.th   surfaces.     The    type    and    only    specimen  is  8  cm.   m 

diameter.  ^ . 


*Hiill    Muv  riiiv.  State  of  Miswuri.  vol.  i,  no 
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TIk  lannu.if  aw  mtv  iirfi,nil;niy  :ur,m-ol  .irMuiil  ilic 
initial  pnim  ,,|'  Kiouth.  uIhuh  m\  ni'  lia-iii  uiili  i!if  tiiu-  niii-i 
laminar  spaces  miiirniij.  in  thr  distaiuc  ..i"  i  nun  riu'>f  I1..11 
zuiital  (.•li-iiicnts  iiiaiiitain  tliiir  >ii  ii^lt  imui-^i-.  alilh>\i,nh  ilu'\ 
arc  iiillectcd  tn  tDriii  "  |tillar-."  ..r  railu'r  fhImi-  ami  nu^iilar 
points.  DowiuvanI  a>  ui-U  a-  u|iuai(l  ilcxnri-,  Mia-nr.  -1  tliai 
the  intcrlaniinar  cells  la-oinic  pMlyj^Mmil  in  -liapc. 

A  vertical  >ectiMn  i.f  the  t\|ie  -|tf-:Hieii  i>  -.|i,,\v,!  in  I';  (.. 
\  III.  Uii.  _\.  There  will  lie  ii'^ticeil  ci  .ii-iileralilo  variation  \n 
the  Sluices  lietweeii  the  lami'iae.  ami  still  i^MTaUT  irrc^nli'if  ii: 
tile  distance  lieiueeii  tlu'  veriical  element-.  Tin-  .iiipeavaii  i-  i> 
the  outcome  ol'  tlie  tact  tli.it  imli\i(ln,al  radial  ])illar>  e\i>t  cmiIv 
towanN  the  i.pt.  <,i  an  inier-|iace.  the  major  portion  ot"  the  strnc 
litres  coimectiii},^  the  laminae  heiiis;  more  of  the  nature  rif  ere- 
centic  and  irre,y;til,ir  plates.  In  cei'tain  part-  a  hiy:h  de^^^ree  'li 
retjniarity  i>  -liown.  ilie  cell-  of  om-  inter-pace  .■iltern.aiiii'f  with 
those  of  the  layer  helow.  Tliis  .•irranj,'ement  is  still  lutier 
shown  ii  I 'late  \'il,  liy.  ,S.  Thi-  plate  was  prepared  from  .1 
section  kindly  lent  hy  the  Inited  States  Xational  Mu-cuni.  It 
evidently  has  heen  cut  from  an  example  of  this  species,  and  is 
said  to  have  come  fr.,m  Louisville.  Ky.  I 'nfortMuately.  the 
s])ecinicn  it-elf  i-  not  at  h;.nd. 

Tanpenti.il  -ection>  (  I'late  \']]\.  ti.i;  7)  -how  the  cut  ends 
of  the  ujiward  inflections  as  vermiculate  and  luo-culatiiiL;-  lines, 
'i'owards  the  top  of  an  interspace,  however,  the  radial  pill.ars  ;is 
such  are  more  coii-picuous.  (  )winii-  to  the  spherical  char.icter 
of  the  coenosteum.  a  tan;,rential  -ectii.n  mu-t  cro-s  several 
Laminae.  This  .yixes  the  li^aire  a  concentrically  li;mde<l  api)ear- 
ance  which  was  more  consiiicuous  in  the  orii^inal  i)hotoor,-iph. 
.\s  the  darker  m.atter  re]iresentin<;-  the  laniinai'  was  (piite  struc- 
tureless, it  was  thoiiijht  hetter  to  nniit  it  in  makin;,'  the  dr.awiiiij. 

Obscnvlioiis. — This  specie-  ditters  from  ('.  f'Sti.'hiliiiii  and 
C.  striatiilinii  in  the  fact  that  the  laminae  are  distinctlv  clo-ci" 
set.  and  that  hoth  pillars  and  laminae  .are  much  heavier.  It 
also  differs  in  the  more  crumpled  chanicter  of  the  l.iminae  ;ind 
the  alternate  jKisitinn  of  the  i)ill;irs.  I'roni  C.  cyst'Siini  it  differs 
in  its  finer  structure  and  in  the  marked  dnwnw.ard  inllectioii  of 
the  kiminae.  Certain  analoj^nes  are  [iresemed  to  (_'.  f(isti<^iiiliiiii. 
i.e..  in  the  similar  spacing;  and  in  the  cniinplini;;-.  hut  the  present 
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species  (liffiTs  ill  Miai  tin-  l.-iniinac  are  iini   lulilitl  as  in  (  .  /iw 
hi;ittliiiii.      (C'i>in|iare  t'i>,'iirfs  j  aivl  S,  iii  I'latc  \.) 

/.,'(ii///v.  — DnmiiiiHnd  Ulaiul  ami  I -■misvilU-.  Ky.  i'rol) 
alilv  ran-  m  hi.tli  |>1accv  liic  ^|>fcn.'^  i-  fi'iintlcil  i.ii  a  sinRlc 
slK'cinien— I'.S.N.M..  im.  .V>Ki4.  Kaiiiy  i>laii<i.  Attawapiskai 
nvcr.  Canada.  Ciful.  Snr.  t  aiiaila. 


t'l.Al  IlKliDU   I  VliN     Kit    IIM.     v/".     Hi 

\1\ .  l'\ii-. 


.— I'iale   1\.    i't^ 
and  J 


i'lati 


("otMiiiStcitni  licniisplicrifal.  rcaclnni;  a  dianu-ter  of  I  _•  cm. 
and  a  licij,dit  <>f  (>  cr.i.  Surface  sniiKith  or  sli),dnly  nndiil.itinK. 
Kxfnliateil  iannnae  present  .1  surface  studded  with  paiiiilae  wliicli 
represent  the  Imiken  radial  pillars.  I'lie  oinip(-itii>n  ><i  the 
ciiennstenm  fnmi  a  series  of  omcentnc  layer'  i^  well  shown  in 
weathered  sjieciniens  hy  reas.m  of  the  facility  with  which  the 
laminae  exfoliate. 

The  specimens  at  hand  are  all  highly  silicitied.  so  ninch  so 
that  anv  attem]il  to  dcscrihe  the  detailed  structure  of  the  tihre 
is  very  ha^.irdous.  !n  a  fjfross  way.  however,  the  .ijeneral  char- 
•icter  of  the  reticulation  is  well  marked.  The  laminae  are  >ery 
evenly  sp.iced :  live  of  them,  with  the  four  intervening  spaces, 
occur  uniformly  in  a  vertical  distance  of  1  mm.  The  laminae 
are  iiiiusually  tiiick.  hut  whether  tliis  is  the  result  of  silicitkation 
or  whether  it  is  natural  remains  somewh.it  doubtful.  In  certain 
parts  of  a  section  a  clear,  delicate  line  may  Ik.-  ohserved  in  the 
middle  of  a  lamina:  in  other  cases  a  dark  line  is  visihle  on  hoth 
hor'ers  of  a  laver.  It  is  this  hazy  indication  of  finer  structure 
which  renders  it  possible  that  tlie  laminae  may  not  really  be  as 
coarse  as  tliev  appear.  The  pillars  are  also  larjje,  but  they  show 
the  s.-imc  evidence  of  original  tenuity  already  described  in  respect 
to  the  laminae.  Six  pillars  with  the  intervenini;  spaces  occupy 
a  distance  of  r  mm. 

Vertical  sections  (  Plate  IX.  fi<x.  0.  F'late  XI\'.  fii?.  2)  show 
the  apparently  coarse  nature  of  the  lamin.ie  and  pillars,  but  a 
close  inspection  of  the  photograph  shown  in  Plate  XIV,  fig.  J. 
will  reveal  the  finer  structure  referred  to.  Tangential  sections 
(Plate  XI\'.  fig.  I  )  exhibit  the  cut  ends  of  the  pillars  as  small 
round  dots  in  the  intcrlaminar  spaces.     Where  tlie  section  fol- 
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.Si\l(iiliilv<in  tiiliitniiiiti  Is  an  l  |i|ht  1  Ii'IiUtIk-ih  s|HTii-i;  its 
iKTiirrriMi-  in  ilii'  .\ia(,MiM  mn'^l  ''*'  ri-;;,ir'lol  .is  ■limhiiii).  M\ 
authority  l..r  i»1,kiiik'  iIh-  s]k(1cs  Ik  ■  i-  is  fmiiul  in  tlii'  t'.ul  ih.ii 
till'  I'liiti-.l  St.iivs  National  Miisi-iiin  [m.^ms^.s  «|.i.tiimcii  ni.. 
41.MO)  wliuh  I  am  nnalili-  {••  rilVr  io  any  niluT  s|(iiii-s.  !  in-. 
sjK'cmii'ii  is  laliilli'il.  ■•  StPMiiaio|H.r.!.  Nianar.i,  l,onis\illc,  \y  . 
ami  was  i-olki-tid  l.\  I'.  "  >.  I  lii.li,  Wliilo  iioi  I'aiiiili.ir  with  lUi- 
riK-ks  .It  tins  j..ialiis,  I  am  imiin'ssi-il  l.y  iho  1,'iMural  ililTonna' 
111  this  i«^)cTiinfn  in.in  any  ntliirs  ..i  a  lii«f  iMlkiti-n  ami  n 
iiia\  k-  liiat  a  mistaki'  in  l.ihvllin;,'  has  M,-,iiin-il. 

riu-  siii'i-imi'ii  is  .1  wiMtlnTcil  traf^nunl.  1  _•  iin.  li>  7  'in., 
.  1(1  is  ,i|i|)avintl\  part  oi'  a  larj;T  i-uiiinsicnin.  Tlif  ski-loton  ion 
sluts  oi'  iliiii-aif  I.amin.K'.  of  uhirh  from  four  to  scv.-n  ocur  in 
the  space  of  1  mm.  Tin-  l.nniiia"'  .irt.-  coiiniTlt  il  hy  railial  p'llavs 
ahont  the  s.inie  <list,ini-c  apart.  Iiisteail  of  rem.iiniiv,,'  liorizoMtal. 
as  in  a  tvpical  {'liillirciliftyii .  \\\v  laminae  .are  lieiit  -harply  r,p- 
wards  ;it  (list;iiK-es  v.tryin;;  from  1  1  .•  to  _>  mm  or  more  ajKirt. 
riirou!;;!!  the  ceiiHf  oi  e.ieh  niitnrneil  iHirtimi  runs  ,1  p.enil" 
column,  which  is  comix .sid  ,,f  tlie  partially  co.ilcsceil  ])illars  ami 
latiiinae  .iml  .a  cert.iin  .■imoniii  of  s|i,,n!;y  tissue.  <  )n  ihe  surface 
these  cojnmns  .-.pnear  .'s  Mniit  points  -i.iniliiv^  uell  .ahi  \e  the 
jjeneral  level  of  the  last  formed  lamina. 

\'ertical  sections  il'latc  \1.  \K-  'I  e\liil>it  the  strmiiire 
alreadv  descrilied.  There  i-.  as  siatcl  h;,  Vicholson.  .a  -iiLrht 
evidence  of  .trroniiiii,;,'  in  the  lainin.ae.  some  hciny:  closfi-  tot;cther 
and  others  farther  apart,  and  althon|:rl,  pillars  are  aliseni  in 
places  I  .nil  disposed  to  regard  this  fact  as  the  result  of  inineral- 
ization  r.ither  than  an  or^'anic  peculiarity.  The  section  tii;ure.. 
is  not  (|nite  vertical,  so  that  t)ie  lar<,'e  jiillavs  are  not  continiions. 
Taiifientid  sinions  show  the  radial  pillars  as  mi'uite  ddts. 
The  lar<;e  |)ill.irs  apjiear  as  ilisiinct  centres  .aronnd  whicli  the 
upturned  echoes  of  the  laminae  .appear  as  rinys  (  I'l.ate  XI.  li  ■.  -• ) 
Xicholson"s  statement  that  the  tani;ential  sections  "d..  not 
show  the  cut  ends  of  the  pill.ars.  hut  rather  slmw  .1  reticrhiicd 
tissue,  similar  to  th.at  of  the  Str('iiiat<i['()rithh' "  is  not  home  out 
hy  our  specimen,  for  the  iiillars  lire  clearlv  seen.  It  seems 
stransTc  that  the  a])i)ear;mce  from  this  as))ect  is  so  dififerent  ni 
Nicholson's  ticrure.  and  I  can  expl.ain  it  only  on  the  assumption 
that  he  was  riealiu!.";  witli  a  more  mineralized  s|)ecimen  than  the 
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(>IU'     ITl     lll\      h.liul-         (  )l     liiUi^l'.     lllllf     Ix    .ll\S,l\>     lllC     |i.  i^-tluilti, 

that  till'  >|pfCU'-  ,iri'  iimI  hIihIiimI,  Init,  ti'Miii  llic  ytiu'ial  -iiinl.iri; v 
I'l  >tni>'iiiri'  .iii'I  the  iMiic^iM  niili'iiif  111  t'lf  .|).ii-'iii;  Ml  Imtl'  lam 
lll.'ic  ami  Umv  and  ■«iiiai,  |)illar-,  I  iiulin*'  '■■  liu  i  w  thai  w  i  ii- 
(lenlii)),'  uuli  an  «'\ani|iU' >ii  ,N    miuiitiuiii 

l.(Hillll\ — I  .iilll>\  llll',      i\\..       I    .>.\'.M.,      II.)        pJKl        1         () 

L'Iritli,  o.ll." 


luniiih      I,\l;i;(  IIIIDM-.  .V((7(. >/>.'(, 

(I'cmis       i .  \lll  1.  II I  \.   /..;',■.  i/»i/\   iDlil   llillilli- 

This  t;iMii|N  is  111  a  MTV  iin^.ili^l'ai'ti 'I  >  -i,iU'  ^l'  iI',-lMlili"ti. 
luit  it  wi-  a<!i']ii  XicIi'iUmm's  i'iiiui|iIiimi  ^i  ii>  iliarai'ifi  i-' h  -  n 
m;iy  lie  inailr  l.i  r.uliiiU'  all  tli.-i-  |..iin,  in  vli:  li  laii^c  i  'dial 
pillars  |iiiTi-f  llirdiij,'))  a  mas-.  ..t  \f-n'n!.;!  ii~>ih-  Ii'  miIrt 
wonls.  till-  I'lu'iiiistfiini  I'l'ii'-isi-.  Ml'  lar:;i'  \iiliial  iiillar*  CMinuTti'il 
l>y  l>ai>  and  iilatc  which  dn  iimI  iMali--ii-  Im  rMiin  I.iiiiiimi-.  Ii  will 
In-  i)liscr\cil  that  ilu-  o\t<'riial  amca' aiUT  m|'  -nili  ili-iii-  i»  wr\ 
like  that  nl  the  CMral  t,'t'iiiis  Syniii^^ipi'iii.  lien-  we  hac  a  tVr- 
tilf  railM'  Ml  ditliciilt\.  a>  the  distlncliMn  lituicn  /.,/(''.(.;./  a-nl 
Syriiiiii>f'<  rti  niiisi  (k'pcnd  mii  iIu'  intiTiial  ^Inii-mrc  m|"  ihc  iiillar-i 
i>v  llilios.  as  the  oasi-  ma\  In'.  XiiiiMKnu  -talrs  ihal  the  jnllars 
of  lAibtchia  arc  iMr  the  iiiM-t  part  IimIImw  ;  ilii^  icnd^  t"  iiurtv'-e 
the  reseinlilaiR-c  tn  .V v'",t,'i'/''"'i/.  While  the  li\|iMi!ietical  dw 
linclinn  is  easy,  the  |)raetieal  ileterininaliMn  is  almost  iiii|Missili!e, 
as  a  slitjht  dt'ijree  mI  niiiierali/atiMti  CMiuerl^  the  Inhes  mi'  Svriii 
fio/'oni  intii  solid  pillars.  I  lia\e  e\aiiiined  a  inimher  of  the 
finer  Syriiif^of'rrd  iron'  ( 'ntario.  and  ha\e  ir\,  e\ain;iii  -  that 
show  the  vertical  elements  to  he  inconiesiahly  inlic^.  Ii  i>.  there- 
fore, dirticnlt  tor  one  to  conclnde  that  the  pillars  of  l.ihi'rhid 
are  not  inriltered  tnhes  of  S\riiir''[^:ir,i.  Xevertliele^--  il  is  well 
to  retain  ihe  L;eniis  l.ahccliia.  hnt  it  nin-l  he  n^ol  -trictlv  in  ll'c 
sense  defined  hy  Xichulson.  and  ninst  not  include  forms  in  which 
laminae  are  ajiparent.  Il  lias  heen  a  practice  to  lahel  as  l.iilu-rhiii 
all  jKi]iillose  e\am|)les  showinj;'  pillars  in  vertical  section;  this 
is  entirely  erroneous,  as  the  ]);i]iillae  are.  in  nearly  ;ill  r;is'~.  up- 
ward inflected  portions  of  eoittimions  lamin.ae.  and  not  the  free 
etuis  of  radial  |)illars.  It  was  to  forms  nf  this  kind  thai  l.ind- 
strc"ini  and  Roemer  applieil  the  name  /a//'<'./iM.  and  in  my  oMininn 
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Nichdlsdii's  cNplanatinn  of  tlic  ilistrepruicy  bclwccn  his  (Ictinitioii 
.•md  tlicirs  i>  iMitircly  iii;ulci|iuitc.*  A  new  .i;emi>  must  Ik-  estali 
listu'il  icir  tlie  ref(.i)lii.n  of  tlii'se  laminated  fnrms  it  we  are  to 
kivj)  tlie  ,i;enus  l.ahccliid  in  the  sense  ileline<l  hy  Xielinlson. 

I  have  observed  no  u.idoulited  example  of  l.iil'rfliia  in  th-.- 
\'ia,s;ara  material  at  my  disixisal.  rrovisioually,  however,  ther,- 
mav  1h>  referred  to  this  j4;enii-  the  form  ahout  to  he  described. 

I.AM|-(iiiA  DKi.H  ATI  l.A,  .s"/'.  (;,)f.  — I 'late  IX.  h"ii;s.  4.  3  and  6 

This  is  a  verv  beautiful  and  e\(|uisitely  i)reserved  oriianism. 
differing  in  manv  respects  from  any  described  member  of  the 
j.:reat  irrmip  of  Slromatoi)oroids.  The  coeuo-ieimi  consists  of 
a.  delicate  incrustint;-  y;rowth  on  small  branchini;-  Hrvozoa.  the 
total  thickness  beinpj  not  more  than  -5  of  a  nun.  The  surface 
shows  ;.  series  of  minute  i)a|)illae  arran,t;ed,  more  or  less  reffu- 
larlv.  in  diatjoual  lines  windini>-  around  the  branches  of  the  host. 

\  ertieal  sections  (  I'l.  i\.  li^'s.  4  and  ('>)  show  tlie  coenns- 
teum  to  consist  of  comi>aratively  stout,  hollow  tapering  pillars 
and  r.umerous  close-set  horizontal  laminae  or  counectint;  ele- 
ments. The  ])illars  seem  to  have  a  i)ro])er  wall.  althou<,di  the 
laminae  are  upturned  towards  the  pillars  ami  coalesce  with  its 
walls.  Tliese  vertical  elements  are  somewhat  irreijularly  s|)aced. 
but  ,ivera.s,a-  '  .i  i>f  ,1  mm.  apart;  they  terminate  on  the  surface  as 
nnnnte  |.apillae  with  solid  apices,  but  this  ai>i)earance  may  he 
due  to  mineralization.  The  cotinectinu'  laminae  are  very  deli- 
cate, llexuous  plates,  which  do  not  :ii)pear  to  be  inde|)eudent.  hut 
coalesce,  more  or  less,  with  one  another.  They  arc  intlected 
upw.irds  towards  the  i>illars  and  unite  with  their  walls.  Whether 
the  i>ill:'.rs  are  formed  b\  the  u|)turned  laminae  or  whether  they 
are  independent  structures  it  is  impossible  to  say;  in  some  cases. 
;it  le:ist.  thev  seem  to  have  their  own  ])roiR-r  wall,  with  which  the 
upim-ned,  and  consei|uently  crowded  laminae  are  fused.  AIkmU 
ten  of  these  delicate  hori/onl.\'  sheets  ai>i>ear  in  the  total  vertical 
extent  of  the  orsjanism. 

Taui^ential  sections  (  I'l,  IX.  tief.  5)  ^how  the  cut  iiillars  as 
minute  rinijs,  smroimded  by  a  dark  band  representiui?  the  severed 
edfe-   of   the    l.aminrie    where   they   are   u[)turned    and   crowded 
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l(ij,'etlier  at  tlie  l)onlfr^  ui  tlic  pillar-.  C'tTtaiii  parts  of  the  sec- 
tion show  the  severed  edj^e^  <  i  ihe  laminae,  ami  where  it  i>  verv 
thin  these  cut  e(lf,a's  a])])ear  as  coiiceiuric  riiiL;>  amuml  the  i)illar-. 
■|'he  size  of  the  rini;-  rei)resentin,y;  the  pn>iK'r  -vail  "t  the  pillar 
varies  with  the  depth  of  the  section  from  the  surface. 

(>hsrn'alio)is. — There  can  he  Utile  doi.iht  that  tlii>  N[)ccies  i> 
l)r.iperly  U>  he  inchided  vvitli  the  Stn.;-  ,;  .;ioPii(ls;  it  |)ossesses 
well  marked  \ertical  and  liorizo'  .•  '  cie:ii>  -i-,.  ,,''hon^ii  these 
latter  structures  have  not  the  oiiii'nit\  cxIiim:,  ;(1  hv  most 
species  of  Stromato|)oroids.  The  ,i>;  sic  .sMiirne  .ire  douhtful 
The  extreme  tenuity  of  the  skeletal  ■  ••;  t  m  ■'  the  comparativelv 
larpe  size  of  the  \ertical  pillars  should  perhaps  j.stify  the  estah- 
lishnic.n  of  a  aew  ijenus.  The  form  in  c)ue>tion  resembles 
Labccliia  in  the  independence  of  the  [)illars  and  in  the  somewhat 
vesicular  character  of  the  tissue  Iniilt  up  by  the  laminae;  it 
dififers.  however,  in  the  wide  spacing  of  the  jiillars  aiul  in  the 
continuou.-.  surface,  {•"rom  the  new  t^enu-.  ahinit  to  U-  descrit)ed 
(ChaUizodcs)  it  dift'ers  in  that  the  horizontal  eleiuents  are  not 
continuous  thnnitjh  the  substance  of  the  pillars.  It  seems  ad- 
visable, therefore,  to  refer  the  s|>ecies  to      le  sjenus  I.nh,-cliia. 

Locality. — Osj^oimIc.  IihI.  L'.S.X.M..  no.  41J1S.  Six 
small  specimens  from  the  collection  of  F..  ().  L'irich.  (Two  of 
these  were  sacrificed  in  order  to  make  the  necessary  sections.) 

Genus — C'li.M.AZODKs.*  t;<-;;.  nov. —  i'late  \I.  l-igs.   1  to  R 

The  pronouiK  'd  element  in  the  coenosteum  is  the  continuous 
horizontal  lamina,  sometimes  very  thin,  sonielimes  of  crmsider- 
al)le  thickness.  The  laminae  .are  ret;ul.irly  intlet'ted  into  u|»- 
wardly  directed,  more  or  less  conical  points.  .Successive  laminae 
are  not  in  actual  contact  with  each  i>tlier.  althoutrh  the  pa])illae 
of  ;ill  laminae  ;ire  sitix^rim)iosed  on  those  of  the  lavers  below. 
The  connection  is  estalilished  by  vertical  pillars  of  a  less  dense 
structure  than  the  laminae,  and  these  pillars  are  coincident  with 
the  p'isition  of  the  ]);ii)illae.  The  gr^ss  structure,  therefore, 
resembles   that   of  .Ictinostrinna.   bin    strong-  differences   exist' 


*CluiUi:odi's  (  xn'iiin,  hail.  .•''''"',,  form),  .t  n.ime  descriptive  of  the 
p.TpillcKc  siirfricc.  for  which  [  .im  iiidohteil  to  Professor  W,  S  Milner.  of 
University  College,  Toronto. 
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first,    he  laminae  do  not  arise  by  whorls  of  filires  from  the  pillar-- . 
second,  the  whole  a)enosteuni  is  carser;   third,  the  laminae  u- 
not  terminate  at  the  borders  uf  the  pillars,  bnt  continue  throu-li 
them,  curving  upwards  as  the  pillars  are  tncountered ;    tourih. 
the  pillars  themselves  are  less  dense  and  structurally  less   ini- 
IK.rtant  than  the  laminae;    in  fact,  they  are  so  unimix.rtant  and 
so  ill-dertned  that  m  thin  sections  their  presence  is  rather  t<<  \<^- 
inferred  than  o1)served.     The  pillars  are  in  no  sense  cjutmn-u- 
structures.  but  are  made  up  of  successive  masses  of  tissue  passuii; 
from   lamina  to  lamina.     'Ihe  pillar-like  appearance   is   merely 
the  result  of  the  strict  sui)erposition  of  the  papillae.     All   the 
specimens  of  this  genus  examined  are  in  a  p<-K)r  state  of  preserva- 
tion, presenting  various  degrees  of  calcification  antl  of  sihcifi- 
cation.     Remarkable  differences  in  the  appe;irance    of    sections 
and  surfaces  result,  and  it  is  only  by  the  most  careful  observation 
that  these  different  aspects  can  be  correlated.     The  i^ersistence 
of  the  laminae  is  the  strongest  characteristic:   this  results  m  the 
production  of  typical  horizontal  surfaces,  which  in  well  silicified 
specimens  are  capable  of  immediate  recognition. 

Tliere  can  be  no  d<iubt  that  both  l.indstnlm  and  Roenier 
were  dealing  with  examples  of  this  genus  when  framing  their 
definition  of  Labccliia.  Professor  XIcIkjIsoh.  when  discussing 
this  latter  genus.  (|Uotes  as  follows  from  I.indstn'im;— "  The 
coenosteum  of  Lahcchia  consists,  in  its  earliest  stages  of  growth, 
of  a  verv  thin  circular  disc,  with  concentric  lines  -I  growth 
beneath. 'and  having  a  superior  sii-face  studded  with  blunt 
spines,  which  radiate  from  the  centre  and  also  coalesce  and  form 

continuous  ridges During  the  course  of  growth   the 

primitive  disc  of  Labccliia  is  increased  m  thickness  by  the  addi- 
tion of  successive  thin  strata,  which  closely  conform  to  the  sub- 
jacent fundamental  crust,  being  ele\ated  where  the  spines  are 
situated.  As  these  successive  layers  leave  a  small  space  Ijetween 
them  and  are  in  themselves  very  thin,  they  give  rise  to  a  false 
appearance  of  tabulae"  (Ann.  and  Mag.  Xat.  Hist.,  ser.  4.  v.il. 
xviii.  p.  4.  1876).  Nicholson  also  gives  the  following  summary 
of  Roemer's  conclusions :—"  Prof.  Ferd.  Roemer  ( Letliea 
Palaeozoica.  p.  343.  1883)  describes  the  skeleton  of  Labccliia  as 
consisting  whofly  of  very  thin  horizontal  lamellae,  which  are 
superimposed  the  one  above  the  other  in  a  continuous  series,  all 
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bc'ins:  in  praclic-ally  (I>rc-c,  contact   u  ,tl,  .„u- 
bent  into  a  svstc-ni  of 


lul>,  111  s 

iiithnrs 


■i'1"I1ht,   ami   Iu'idl;- 
i-c,  f  .  ,'  cl(.-.--et  onical  (.■levatinn>.  wliich  m  il,,- 

ast-for„u-,l  layer  .,ve  ris>    :„  tite  .urtace-tnl.rdc.       \J  ,Z: 
"  tlMs  v.cu-   there  are  in   /.,/,.,■/.„  „„  n„l,al  ,„l,ar.    „„  ' 

wh,d,n,avede.c,-ihedasfilli„,anthe,.aee.l.tueent^ 
1  ■".":.        A   j,'reat   .hserepancy   ,.  appare.t   k'tween    Vic 
.lescr,,.t,n„  ,.t   Lalnrlua  an.l   tl,e  a.connt   Kiven  l,v  , b " 
ciume,        N,choIs„n  ex,lain>  tl.i.  ,liscrepa„cv  l,v  the  a^„n„>,i„„ 
th       the   „„e,-st,„al   strnctnre  „f  ,.„lar.  anil    ^e.cles  ha     ' 

-  n,.ed  tn  the  speci„,en.  exan,ine,l  hy  l.,n,N„-.,„  ^nd  R ,1  ;  -^ 
he  fatls.  however,  to  amntnt  for  the  presence  of  ,he  well  ntarke, 
^nnnae-structures.    which    he   ,li>tn,ctlv     states    are    ah  ^ 

M„.  as  Ite  understands  that  ^enns.      ,   have  l>ef!  rc^   ne 

ex  n    le'ofH"^^^  -lescnption,      I     have     also    nt.ntenuts 

examples  o,  three  different  speces  from  the  Xiasara.  wl-h   con- 

onn  to  the  descripttons  of  Lindstr.nt  and  K.^nte  .  1  ca  , "t 
.dm,t    XKtoson-s  co„clnsion  as  to  the  ,<a-neric  idcntitv  h 

fnrnts.  and.  ,herefo,-e.  as  Ulurlna  is  now  conhned  to  X    hols.    • 
conceptton  ot  ,t.  a  new  ^enus  ,n„st  he  es.ahlished  for  those  t'on  , 
w.th  cont.nnous  lan.in.ae  and  ill  defined  p.llar.      h,  the  upward 
n-xures  of  the  lan.nae  into  pillars  there  i.  ,  stron,-  s„ Jes  io, 
->        e  ^enus  .S/y/.,/.-/v,..;    ntoreover,  the  weathered  sul^  es  o 

H  two  j^enera  .are  str,kin,.|y  alike.  We  have  ,.nlv  to  i„,,,.ine 
>'H-  contraction  o,  the  ret.cular  skeletal  tn.a.ter  of  •.s7v/-.,/,v,v  ' 
>"to  sn,,^lr._  wt.ler-spaced  laniir-  ,>,-o.h,c-e  (7,..,/,,,,,,/,,      That 

Koemer.  Ltndstrn.n  and  Dyho  ,.  ,,,,„„„.  ,  ,-„,  ;^ 

"{  this  ffcnus  ,s  tnidonhted.  as  i,  nferred  tVon,  Vi^t,  I       • 

ntlic,-  f..u    1-  ■  ,•    ,  intrrcn  from  .Nicholsons 

rather  full  discussion  of  the  nta.cer  in  his  .lescription  of  I abe- 
clua  <;)  sckmuUii  in  the  Annals  and  Ma.^azine  of  Xatural  His- 
""■.!.  .l-.i.v.  !S';f:.  Here  he  states.  -1  have  come  to  the 
conclusion  that  the  present  form  ,s  un,|„estio„al,lv  specifically 
'I.stinct  from  L.  co„ferta.  and  that  it  is  verv  douhtful  indeed  if  it 
can  he  referred  to  the  jjenus  Labcchi,  at  all."  It  seeni.s  strange 
that  Xicholson  ahandone,!  this  view  in  hi>  monograph,  where  a. 
already  stated,  he  brings  all  these  forms  un<ler  Lahcchia         '    ^ 
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•M,,  .ucnosuun.  om»si.  MM.  >.ru's  ,.f  l:m.nu.  ana  pillars 
rcac!„n,  a  un.kncss  >n  .he  type  specimen,  ,n  ah    n   i?  .""-•  ^'"'1 
exL-lu,,  hnv..on,ally  .„  a  cnenlar  n,ass  .,f  ,'.    ■  nnn.  -hameter 
lie   lannnae  are  .en    Unn.  an,l  -h^lan,    nnn,  ,  .ne  another  ahuu. 
n    ,      At  p-.in.s  ;arvn,«  fn.n,  :•• .  t,-  .  nnn.  apar,  the  lan.nao 
a;.tnt   npu'u-as  into  Shan,  elevations       ''.e  ,.p.   ae  ,    ^ad. 
1,,.,-  ,,o-npv  a  p.>sition  .hreetly  al.o.e  thuse  ...   the  la>e.   h.l    .v- 
Th    ...'la.-'  are  o....eiaen.  with  the  lines  „f  snpern,,,H.se.l  p.p.  lae 
a„.l  are  nf  a  n.neh  less  .len.e  strnc.u.e  than  the  lan.n.ae.      1  he 
?Z  Vcc.n,en  is  encrnst.nK  -n  an  AlrcolUrs.  ..  .ha.   u^  unMe^ 
slifael  is  n..  ohservahle.  In.t  it  scents  to  he  pu>sesse.l  n,  an  jn>^ 
theca.      The   last   layer  f.,ri,.i.,f,'  the  cxter.or  shows  a  .   .m.tcly 
papiU.^se.  c..nti,....n,s  a.t.l  slightly  u.iai.lat.n-^  st.rface.      ( I  1.  IX. 

''^'  'a  ..rca.  anerMtv  of  rtppea,ance  is  presentea.  both  l.v  actt.al 
sttrfacer  a,ul   seetio.is.  accurai.ts   to  the  state  ot   p,-eservat,on. 
The  tvpe  siH-ennen  is  panic.tla.ly  fortunate  n,  ^^'"^  .^^^^ 
tinet  vaveties  ..f  preservation  n,  theo.je  -=""1»'^/',     ''^     "^^ 
i.  n..  aonht   as  to  the  eorrelali..^'  ot   the  ve.-y  .htfe.ent  aspect. 
::;„;;;,.      -n.c  t.p,K.r  par.  ,s  en.,rely  s.licihea,  ana  the  altera..-. 
iK.s  taken  nlace  in  the  following  pcchar  nia.tner :     1  he  s.h.a  ha-. 
been  .lepo^itea  on  the  la.iiinae  in  the  form  of  .unt..te  spherical 
concreti.ms.  so  that  on  vertical  polishea  surfaces  the  '--"-■>- 
„utli..ea  as  a  series  of  white  .lots.     On  such  s.irfares    he  pilla  s 
nre  see,,  as  very  ill-dehne.!  lines,  while  the  .nterst.t.al  i>or.,on> 
'are  .■cp.ese..te.r  l.v  less  closely    affsre^ated    an.l    e.itirely    un- 
ar.-a..ia  ,^ra..ules  of  the  same  character    as    those    humR    the 
,a,„i„;e.     The  surface  papillae  are  nu.cl,  le.s  po.n.cl  than  w.^-l 
he  eNpectea  f.om  an  exa..iina.i<^n  of  a  vert.cal  section,  hut  th.. 
i.  explaincl  l.v  .he  fact  that  the  .ir.anules  of  silica  are  affRregatca 
,;„  the  elevations  in  such  a  way  as  to  aest.-oy  the  pojntea  char- 
acter of  the  papillae  an.l  to  rcnaer  the...  quite  roun.le.l  in  aspect. 
This  au^ret;ation  is  caused  hy  the  silic^hcation    ot    the   pillars, 
which  .m.st  have  been  (vf  an  open.  po.-.n.s  strnct.irc. 

\  ,.,rtio.i  .'f  the  c..enoste..n.  lyint^  helow  the  ent.rely  sihc. 
Ilea  .ipper  scc.i.>u  apiiears  to  cnsist  ,.f  a  series  of  tubes  s.m..lat.,iR 
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a  <-..ral  or  lny../,,aii ;  ii,,  si-n  ><i  laiiimae  nr  |,ili,,rs  is  .,l„iTval,li' 
iiolliiii-  l,m  rlusi.-,a.  cni,iinnM,>  ,Mnc>.  I,,  an  ,„,l;,n.,l  ix.iniplc 
one  wi.iiM  UTiamly  iliiiik  (.m-  was  ,|calin^r  ,,„i,  ^  i,;„m.  p,-,..,,r,.,,i 
s|K.viimMi  Ml  a  ni..iitKnlip,,p.ul  /.',-,v...:,m,  i,;;;  ilu-  ,,.;.,n:ui;  .,il,( 
walls  arc  strii  u>  idiiicide  witli  \hv  inlcr>liMal  spai'cs  around  ilu- 
inliar.s.  The  cxplanali,.ii  is  as  I, ,!!,,«,:  (  aK-ilk-atrm  iR-an  in 
llic  iiillar.s  and  ciilar-nl  iIr-mi,  ilu-  thin  laminae  w.-iv  disriiptc-d. 
and  aflcrwards  the  mu-rstitial  spaces  were  iilk-d  uith  silica! 
Snlisf(|iiciii  sulnii,,n  lias  rcinnvcd  ilie  calcitc.  IcaM-i-  ;lir  inter 
stitial  silica  as  a  series  ,,f  cualeseed  tnl)es.  Tlu-  relation  ..t  ilie 
two  dit'ferenlly  preserved  portiMiis  hears  unl  this  eNpIanaliun,  and 
Its  curreetness  is  inrlher  attested  hy  the  laet  that  exaellv  the 
same  pmcess,  resiiliin-  m  a  sinnlar  anjiearance.  is  i,,  Uv  ..hserved 
in  portions  of  the  Ciieiiosieiiin  oi  Syriiii^ostr,,,/!,,.  oiher  paris  ,,| 
which  show  elearly  the  lart,^-  pillars  ty|)ical  of  the  ueniis.  i  ['late 
-'^i.  Iii,'.  J,  is  draun  to  show  the  ordinarv  surface  appearance  in 
tile  ri-litdiand  |)ort„,n.  The  left-hand  half  of  the  liunire  repre- 
sents the  coral-like  asjiect  of  the  interstitial  silica. ) 

I  lie  lower  portion  of  the  type  specinien  is  enlirelv  calcified, 
no  tr.-ice  of  laminae  or  |,illars  is  ohserval.le.  'Ihe  onh  fact  to 
lie  learned  Ii\  an  eNaniiintion  ..f  this  portion  is  the  po-ition  of 
the  pillars.  The  calcitication  hev„an  in  these  elements.  ;nid 
enlai-Ljed  them  until  they  tilled  tlu  interspaces  and  were  closely 
crowded  a-ainst  each  other.  X'ertical  sectior.s.  especiallv  when 
etched  with  acid,  show  vertical  lines  represenlini;  the  points  of 
apii.isitioii  of  ihe  enlartied  pillars.  On  cross  ,,eclioiis  these  lines 
of  union  ajipear  as  a  |)olv<;onal  network. 

Microscopically,  vertical  sections  ,,f  il,c  npi^'r  silicilied  iH.r- 
tioii  show  the  laminae  as  a  sei  ies  of  while  dots  (lilack.  in  trans- 
mitlcd  li.,rhi  and  in  photo-microyraplis  I.  The  upward  inllec- 
tions  are  distinctly  seen,  l.nt  the  pillars  are  not  oliserva.Me. 
allh.:n..:h  t':c.-  ni.av  he  faintiv  made  oni  on  polished  surfaces 
([•1.  X[.  fio.  7.) 

ranf,'-eiitial  sections  jnesent  likewise  a  minntclv  ,<,n-ainilated 
apiR-arance;  the  laminae  are  scarcely  ajiparent.  hut  the  cross 
section  of  th.e  pillars  is  demarcated  hy  a  mnch  closer  a<,r^rre<ration 
of  the  sphernles  of  silica.       (I'l.  XI,  li.t,^  X. ) 

Microscopic  sections  <if  the  middle.  ]);irtially  silicificd.  por- 
tion of  the  coeiiosienni   reveal   iiothin<j   further.      Hotli   vertical 
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tad  nt  ihc  cnlarj;c(l  pillars  arc  distinctly  Mrti.  hut  the  In^diesl 
niagnilkati..n  that  can  he  cmphncd  sh.uvs  that  these  hnes  are  ni 
no  sense  structural. 

()b.u-nations.—-\hi:  r.ni^di  process  of  crystalhne  calcihcali-.u 
which  has  evidentlv  ..T.erated  in  the-  Inwer  in-riicm  ..t  the  si)eci- 
men   disrui)te<l   and   ahs^rhed   boll,   the   iH.ruus   pdla-s   an<l   the 
lannnae,   ...   that   nnthin-   i>   apparent   hut   the  line,  nt   contact 
rel'erre.l  to        n  the  inid.lle  ol'  the  coeiiosteuni  this  pnKX-ss  was 
arrested  at  a  certain  time,  and  silica  tilled  in  llif  renianinitr  l^or- 
tion  of  the  interstili.al   space.      The  upi>er  porliou.  wlnle  stnic- 
turallv  intact,  was  covered  l.v  .uianular  silica,  winch  oradually 
r.lled'in  all  the  interspace.      This  i)roces..  has  sharply  outlined 
the  laminae,  hut  the  pillars  are  apparent  only  hy  reas.in  of  the 
closer  a^'sres-ition  of  the  jrranules;    from  this  fact  1  have  con- 
cluded that  the  pillars  were  of  very  open  structure,  presenting 
much  surface  for  the  lodiiinji  '>t  tlu'  granular  silica.     The  pres- 
ence of  the  laminae  is  und<.ul)ted;    the  occurrence  of  pillars  is 
inferred   from  the  lines  of  contact  in  the  calcihed  |.ortion.  the 
tube-like  interstitial  .silica  in  the  semi-silicified  part,  the  ajjRfcga- 
tion  of  i,n-ainiles  seen  in  cross  sections  of  the  silicit'ied  portion, 
the  faint'' outline  of  pillars  on  vertical  i>olislied  surfaces,  and  the 
rescmhiance  of  the  seinisilicitied  part  to  portions  of  the  coeiios- 
teuni of  undoubted  examples  of  Syriii'^oxtroim,.     'Hie  diameter 
of  the  jiillars  is  not  detenni.iable;    in  the  illustrations,  while  the 
position  of  the  pillars  is  correct,  their  size  is  conjectural  only. 

/  „n(/i7y— Drummon.i  Island,  Lake  I  luron.  The  type  speci- 
men is  no.  V'MO  of  the  United  St.ite.  National  Museum:  it  was 
collected  bC  Dr.  Carl  Kominger  and  has  borne  the  lal)el,  "  Im- 
hciltid  sl^r  I'.S.X.M.  no.  .VxXV'  coitsi.sts  of  two  specimens; 
one  of  them  is  a  difYerent  species,  but  the  other  i<lentical  with 
that  described  above.  Although  both  these  specimens  are  sup- 
posed to  have  come  from  Louisville.  Ky.,  the  exami)le  of  (  .  :^rofi- 
ulaluin  is  evidently  a  fragment  from  the  type  specimen. 

Cii.\i.AZoi)i-.s  M.v.NfM.  ^•^  'K-r.-I 'late  IX.  i-ig.  7-  T^'at*--  X-  I'iff- 
S;    riate  XI.  Figs.  5  and  0 
Coenosteuni   growing   from  a  concentrically   wrinkle<l   eni- 
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theca.  and  ifacliiiij;  a  diami'ti-M-  'if  joo  mtii.,  uitli  a  lliirkufs>  ot 
<M)  11)111.  'I'lie  pnniiPiiiuxMl  clviiPiii-.,  .1^  Hi  ail  (.•sampli'-  ut  tlll^ 
.t;cllll^,  are  the  laniinai-,  v\liiiii  hinii  i-Miiiinii,,iw  wheels  •  i'  ri  mi 
sidcrablf  tliickno-.  At  iiUfi\al>  .p|'  ah.  .ut  _•  huik  the  laminae 
are  l)ent  ^har))ly  ui)«,:r(K  iiiti.  i)a|(illae.  In  ihe  MiperiM.sitiun  .if 
tile  lavers.  uhieli  are  ali..ii!  i  i  _.  mm,  a]>an,  ilu-  |>ai)illae  ■  ■{  ..tie 
layer  meiipy  a  curre^puiuliiii;  |Hi-iti.iii  tc  tli..>e  .it  the  c iiitij;u. ui^ 
laminae.  The  \,iri<Mi-<  laminae  are  held  t.if;ether  l>>-  pillar-  which 
rise  Ir.iiii  alxive  the  pajnllae  ami  p;i>-  intn  the  hnll.iw  un  ihe  nnder 
side  I  if  the  Layer  next  almve.  The-e  ])'!!ar>  d.i  n.  it  -eem  t.i  he 
merely  upward  pnil.in,s,'atiiin-  ..I  the  i)apillae.  a-  the  iip|K.T  >nr 
l.iie  ..f  the  laminae  may  he  clearly  traced  acmss  the  pillars.  On 
tractured  .surfaces,  the  laminae.  .ihser\cd  fmiu  lienealh.  show  a 
series  nf  dc])ressiiins  c  irrespuudini;  t<i  the  jiapillae.  'I  liesc  de- 
prcssimis  are  in  many  cases  smooth  and  emi)ty.  showinj.;-  the  con- 
tinu.iits  character  uf  the  laminae:  in  .ither  cases  thev  are  par- 
tially tilled  hy  the  hmken  upper  ends  .if  the  pillars  The  much 
IXHirer  |>reservatiou  df  these  pillars  sh.iws  them  I.,  have  heen  uf 
a  Idiiscr  te.xture  than  the  laminae.  Whether  these  stnictnres 
tapered  uinvards  infi  the  h.ill.iws  ,if  the  ..verlyiiif,'  lamina  .ir 
whether  they  tiiaintained  a  uiiilnrm  .liameter  it  is  iinj). issihle  t.i 
say.  It  wnnlil  seem,  hy  analuijy  with  the  other  species  .if  the 
Renus,  that  they  were  pretty  nearly  cylindric.d.  Tlie  upper  sur- 
face |)rcsents  a  unitunn  papillose  aspect,  uith  the  elevations  aver- 
asfing  2  mm.  apart.      (  PI.  fX,  lit,'.  7;    I'l.  .\'[.  hs,'.  (>.) 

\  ertical  sections  show  the  laminae  1. 1  he  ah'iut  -'.^  mm.  in 
thickness  and  to  he  considerahly  thinned  uliere  thev  .ire  hent 
ujmards:  they  are  outlined  hy  a  dark  upper  and  lower  maru;in. 
which  ap])earance  may  possihly  he  due  to  the  fact  that  the  laminae 
are  doul)le:  it  is  more  likely,  however,  to  he  the  result  of  sihci- 
fication,  which  lias,  in  all  cases,  destroyed  the  finer  strucaire  of 
the  skeletal  matter.  Plate  IX.  f\>^.  5.  shows  the  laniin.ie  exactly 
as  they  ai>j>ear:  the  pillars  are  restored.  In  the  direct  photo- 
grajihic  reproducti<in  (  PI.  X.  tit,--.  8)  the  pillars  are  not  jiercep- 
tihle.  Tanjjential  secti<ius  .are  (|uite  tins.itisfactorv  and  reveal 
nothint;  further. 

Observations. — Tlie  structure  of  this  sjiecies  is  almost  iden- 
tical with  that  of  Chalazodcs  j^ranulatum,  hut  it  is  much  larger 
and  coarser  in  texture.     The  slopes  of  the  papillae  are  more  con- 
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cave,  and  tlu-  inndc  wf  preservaiion  is  (liffm-nt  , 
,„llars  cannu,  Ik'  dcarlv  ma.lc  nut,  tlu-.r  prcsem-.  .s  m.l.ca...!  In 
Liks  i„  the  interstitial  matter  alonR  the  'ine  of  the  su,.er,n,,H -•<( 
papill.-.e  as  viewe.l  .n  vertieal  section.  On  eertan,  broken  M-.r 
K^ccs  thev  can  also  1.  rec^ni.e.!  a>  dear,  crystalhne,  s,hc.he,i 
rnds.  While  the  strnctnrc  is  more  or  less  obscure  the  torn,  -> 
[-apable  of  easy  i.lentification    by    means    of    the    character.stu- 

'"''^'m■.,/.7v.-Tehk.,mmah  and  Ass,^n„ack,   Manit.,nlm  Iskm.l. 
Point   Detour.  L'.S.N'.M..  no.  .Vx»4"- 

C  uAi  A/oi.KS  SPINDU  Asm-M.  .v^  ...-r.-I'late  IN.  Im-   S:    Pl;..e 
\1.  I'i^--  '"^  •■'"''  4 
Lahk  iilA   .-iPLSHKAMi^    Rom.   MSS 

C-.x-nostenm  kn.nvn  bv  fra^nnent  only,  bnt  it  ap,>ears  to  have 
had  the  form  of  a  circular  expansion  of  -'«)  mm.  diameter,  with 
a  central  thickness  of  20  mm.     The  laminae  present  the  satjje 
characteristics  as  the  other  members  of  the  ijenns,  l>cms  upwar,,l> 
inflected  into  ,H.ints  whidi  are  situated  from  i  to  ,  > .,  m";y'P=n^ 
The  distance  from  l.imina  to  lamina  is  somewhat  variable,  but 
averages  about  l6  mm.     The  surface  is  papillose,  the  eleva  ions 
being  more  poime.l  than  in  C.  sinmulatuw.     Ihe  spactng  ot  the 
pillars  and  /aminae  is  intermedi.Hte  between  C.  ,r.m.latu,u  and 
C    uu,i:,n<w.  otherwise  the  general  structure  is  the  same.         he 
,;,„.  and  onlv  six-cimen  is  j.-irtially  silicifie-l.  and  weathered  in 
Mich  a  manner  as  to  disdose  the  structure  in  an  excellent  manner. 
Polished  surfaces,  bowever.  are  destitute  of  strudural  features; 
partlv  on  ibis  account,  and  partly  throurb  ..  <lisincbnation  to  cut 
up  a'small  and  uni<iue  si>ecimen.  no  secti..ns  were  ,.repare.l. 

The  vertical  as,)ect  of  the  weathere.l  siKTimcn  shrnvs  the 
continuous  laminae,  curving  upw.ird  and  passing  into  the  pi  lars. 
Rv  reason  of  varving  .legrees  of  silicification  the  laminae  have 
disappeared  in  places,  in  others  they  are  close  together.  ;ind  in 
some  parts  thev  are  unduly  thickened.  The  pillars  are  dearU 
shown,  and  seem  to  have  been  of  farmer  structure  than  in  the 
other  two  spedes.     (PI.  XT,  f^g.  .l)  . 

\  surface  view  sh.nvs  the  continuous    laminae    with    the 
sharp  conical  points.     In  places  the  tip  of  the  point  is  perforated. 
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i-lf\atioii  witli  It.  Ill  miIkt  i)lai-i>  tlii'  njiiKi  l.iiinn.i  i~  n-m..\<-.| 
ami  the  pillars  ^tainl  tip  as  i-lnniLjatfd  ii'int-  f\"\\\  ilic  l.isii  ncM 
l)cl<i\\.  'i'his  ffaturi-  sii|L;!.;c>t >  Ldluchiii,  l>\ii  ihc  iin-iMu-c  <'i  the 
o  11  iiuims  himiiiai-  imist  rcni^iM-  tin-  s|,c(ii.s  UMin  ih.ii  !L;tiui~. 
'Ik  -c  vari.'iis  apiK.'araiiccs  arc  s|ii>\\n  in  l'lai<.-  \l.  in;    4. 

Ohscr-iiiliiiiis. — 'Tlu'  tcatitri's  which  ilistiii!L;uisli  ilii^  s|i(.'cii-i 
from  the  ntliiM-  iiu-inluMs  nf  the  j,'t'mis  an-  the  s  laeiiij,'  ^t  the 
pillars  ami  laminae.  :mil  the  in.. re  persisteni  eharaeler  of  ;!!•• 
latter  elements.  It  must  Ik.-  re'iiemhcreil.  Ivwever.  th.i!  the  im'1- 
ishcd  surfaces  shuw  im  more  e\i(Uiu-e  of  pillars  than  do  the  other 
^I)ecies,  anil  it  is  )ierlia])s  only  o\  inj^  to  the  ixTiiliar  conilitioiis 
of  preserv.itioii  ami  weathering;  thai   they  are  so  apparent  here. 

/.iicality. — The  t\pe  specimen  is  110.  .V"<.V'  "I  '''^'  I  'i'''''l 
States  National  Miiseiiiii.  ami  uas  ohtainetl  hy  Dr.  I'arl  Rotii- 
in<;cr  from  Louisville.  Ky..  The  lakl  accompaii>  ini;  the  speci- 
tnen  carries  the  name  LabccliM  oiilv.  Imt  on  the  spi-cimen  itself 
is  written.  "  l.abrchiii  spinilicdihhi  "  I  h;i\e  ailo|iU'il  this  spe- 
cific name  and  suppose  it  to  hau'  orii;iii;ite  I  with  Dr.  Roinni^'er. 


C'll.M   NZODKS   KOMISC.KRl.  .vf.    ll'T. —  I'laie    .\  I  \  .    I'i;^     -" 

The  sj)eciiiien  on  which  this  s))ecies  is  fonmled  is  ~o  h.idly 
]>rcserved  that  no  jiistitication  for  its  descri))tion  can  he  ijiven. 
beyond  a  desire  to  inclmle  in  this  |>apn-  all  the  Stromatopora-like 
orpanisms  with  which  1  am  acquainted.  The  coonosn-tim  coiisisis 
of  a  series  of  thin,  superimposed.  nndnl.nin.L;  i)lates.  heariiiL;-  on 
their  surface  lart-e  spines  which  were  |)roh;ihly  hollow.  A 
reniarkahle  feature  is  th.it  these  si.incs  arc  stroni^dv  ol)!i.|ne  to 
the  ffcneral  surface  of  the  plate.  They  may  or  ni;\y  iioi  rea.ch 
across  the  interl.imiiiar  space;  wlu-i  they  do  a  tirm  tiision  with 
the  ui)per  plate  is  effected.  There  .  a  rouL,'h  evidence,  at  least 
in  parts  of  the  specimen,  that  the  spines  are  conimuous.  i.e..  ihit 
thev  pass  from  pl.ate  to  jtlatc  so  as  to  form  continuous  columns 
travcrsin.a:  the  whole  coenosteum.  Cross  sections,  however. 
show  these  elements  as  circular  holes  of  vari.ihle  si/e.  indicatini,' 
that  thev  taj)er  to  a  ])oint  in  many  cases.  Whether  they  are 
formed  by  ujiwanl  flexions  of  the  plate  is  not  clearly  revealed. 
It  is  i|uestionable  whether  tney  ai'e  hollow  or  s,,lid.  as  snme  of 
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iIk'iii  .irc  I'llli'il  Willi  clciir  eryslulliiu'  caliilc  ami  others  show  tlie 
liiiiotoni-  matrix  in  llii'  iiitfrinr.  Nu  traiv  ni  mimitt  stnicturf 
i-  visihif.  Till'  plaice  arc  from  \  t..  4  mm.  apart,  aii-l  tin-  ^|)illl•s 
aiv  |)larc<l  at  sumcwhat  .greater  intervals.  I  would  loiulii'lc. 
from  a  j;i-nc'ial  c\amiiiatioii  of  the  -.pecimen.  that  the  ^pities  are 
iMrmed  l>v  iipuanl  inlleetions  of  the  plates;  that  directly,  or  l>y 
llie  assistance  ..I  Mipplementar\  tissue,  they  iniite<l  'he  laminae; 
ami  that  they  are.  or  were.  "  continuous."  .\11  these  conclusioiis 
are  oir'ii  to  i|nestiiiii.  Imt  ihey  cnahle  us  to  tind  a  i)!ace  for  this 
\cry  reinarkalile  oryaiiism  under  the  ^'cnus  Ciuilnrjinlcs.  1  1'a\e 
no  douht  that  this  is  one  of  the  si)ecinieiis  referred  to  by  l\om- 
iiiL;cr  ill  his  pre\  ioii-<ly  (|Uoteil  work  in  the  I'loceedinns  of  the 
.\cademv  of  .Natural  .Sciemes  of  i'hiladelplna.  where  he  says. 
'•  A  verv  similar  concentrically  lamiiialed  fos,il.  hut  on  the  whole 

of  coarser  structure is  not  rare  in  the  drift  deposits 

of  Ann  .Vrhor." 

/.,ui;/i7y.— Drift  ni  .\nn  .\rl»or.  .\licli  ,  I'.S.XM..  no.  y)8i.V 
I  .  Kotiiinjjer,  col. 


Kosi;nki.i,\  I  ?■)  M.wiToi'i.iNKNsis.  sp.  »(JT'.— Plate  XII,  Fip    V. 
I'l.ate  Xl\'.  l'"i,t(.  H 

(oenosteiim  com,  .d  of  a  series  of  superimixised  thick 
])lates.  of  whiih  nii.c  '  .r  in  tiie  .spa'X  of  5  inin.  measured  ver- 
ticallv.  The  whole  orj^anisin  K^ew  from  a  coarsely  wrinkled 
liasiil  epitheci  and  reached  larjje  dimeiisior.s.  It  ai>i)ears  to  have 
heen  circular  and  spreading  in  character,  and  probably  reached 
a  diameter  as  j^reat  as  ,^0  cm.  Its  ^'rcatest  thickness  diK's  not 
seem  t'  1  have  exceeded  3  cm.  The  plates  are  o  iniinuous  throu.s^h- 
out  the  coenosteuni.  .ind  ,ire  from  ij  to  '-  mm.  thick.  Their 
thickness  is,  however,  ijreatly  reduced  by  the  ramificatioits  of 
larij-e  and  stroni;  astrorhizal  canals  over  their  siirf.ace.  These 
canals  apparentlv  break  up  and  comniunicate  with  each  other,  so 
tlial  the  surface  i)resents  the  ai)i>ear;  nee  of  stout  tubercles  and 
ridses  with  ileej)  canals  and  passages  between  them.  The  astror 
liizal  centres  are  about  5  mm.  ai)art.  In  all  specimens  examined, 
and  the  species  is  by  no  means  uncommon,  absolutely  no  struc- 
ture can  be  made  out  in  t!ie  skeletal  fibre. 

Vertical  sections  (  PI.  XII.  fifj.  t,)  show  the  cut  e.lges  of  the 
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lainiiiai',  ami  tlii'  rin«,  ^ntioii--  mI  llic  nili;i-»  a^  liliml.  ;i«>iMi<liiin 
ltiiiiit>.  \vv\  «i'lii'>iii  clii  tlii'^i'  |Minil^  ii-.uli  llu  l.iMT  iifM  alfui' 
III  ^Mir.u  parl>  "I  a  ^fitinn  i  lamt  liiu-  i-.n  !"■  iiiaiU'  ..nt,  iia.^iui; 
iivcr  llic  -iininnl  "l'  tlu'  |ioiiit..  aii'l  "I'^yint;  ml  >  lii-  li"ll"\\  In- 
tui'fii  witlimil  ri-arliiiiL;  tin-  lia-al  |il:,lf  'il  Irr  l.ililina  i  aiii;i'll 
lial  ^ivtlMii-  all'  il>cli'^>  ;  a  liuuli  liftUi  t  ■  .nn'plnjii  ,,i  ihc  Ian 
!L;ciilial  a»|)i'i.'l  may  lie  ii1)',imu'i1  iii.iii  a  \  ii'\'.  it  ilu;  ~mlaic  as 
slinwi!  ill  I'lati-  \l\  .  \\g.  H. 

( >hsi-rx\iti.'iis.-  W  I'  liavf  In  liiMJ  lii'ic  uu!i  a  t'.|>i'"i  Sli-niiia 
tii|inri  11(1  \,!iic|i  ran  In-  lirirll)  ilelini-'l  a^  hillnus  (  ..cM.»lfnni 
a  siTU's  III  MipiMimi). '-i-i|  nIu'i'N.  llic  ii|>|«.'r  smi'acc-.  ni'  wlnvli  au- 
(li'i'iiK  iiii|)iv^sci|  Willi  lainiiMlii;  a-.Iriirhi/'al  taiial-  llu-  la>aT> 
ail-  niili-iii.Miik-iit.  cir  luaiiv  mi,  ainl  ainuMr  I"  rf|ncs>'nl  -iK'i'i'NsiM' 
iiiiTii^tatiniiN,  Tlion-  i^  iin  dcsirilii'd  i,'i'iui>  willi  uliiih  tin-  turiii 
can  lie  with  laTtamty  assuciali'il.  Tlic  cli'^e>t  iTlaIiiiiislii|i  i-^ 
uilh  till-  '^cniis  h'l'.U'ii.Pii.  ulmii  U  rcsi'inUK'-  in  il-  ii  iiiliiiii'His 
>liirl-  anil  tiiln'iTulalcil  >iirl;ui',  li  .littVi-.  Iilwi-vit,  in  the  I'ai'l 
that  the  iiitiT-i|)aic>  iiclutni  tlu-  >Iki'N  au'  n.il  Icntiiiilar  lull  cm 
timiitis  thriiiij;hi)iii  the  cmciI' isK-iini,  ami  in  tlu'  |»n'>fiuv  ■>t  a^trn 
ihi/ii-.  It  is  lint  (lilfuult.  houfviT.  Ill  i'\|)lain  iIk'>i'  clittfitiua's. 
In  ihi-  lir>t  |ilaci.'.  with  rc;,'anl  In  the  cniltiimilv  i>l  llu'  layiTs.  \\c 
have  niily  tn  iniajjim-  the  vesicles  as  i^reatl)  exlemled  tn  inndiice 
the  present  tDnu.  The  s|)ecies  descrihed  hy  myself  as  /v'.i.v,')i.-//ij 
jili'ih-l^i^i-nsis  shows  an  mtennediati'  onKiitinn  m  tins  resjiect  ;  tnr 
ill  that  species  the  ve,  icles  are  iiuich  iimre  extended  laterally  than 
ill  aiiv  of  the  fiirnis  ascrihed  hy  \iclin|snn  ti>  ihe  -eniis  /\.'\,7i(V/<j. 
V\itll~re.s,'ai-<1  tn  the  astmr'ii/ae,  it  i<  'piite  pns^ihle  that  iney  were 
overlooked  1)>  Xiclinlsnn;  he  .Ines  imt  mentinii  lia\inL;  examined 
a  surfa'-i'  .'iid  withnnt  a  surface  their  jireseiice  wmild  imt  have 
heeii     ■  '.     The  linri/oiual  canal-,  liy    fnrniini;   depressions 

in  the  i)la.e.  t^ive  the  appearance  of  pniiiis  i,,  the  suhstance  he- 
tweeii  them  when  viewed  in  \ertical  satinn.  I),  therefnre.  I 
niav  he  permitted  tn  a'liend  the  lieiuis  /\'.i,uii.'//iJ.  su  that  it  may 
possess  astrnrhizae  and  coiitiminus  interlaniinar  -paces,  the  pres 
eiit  species  finds  a  natural  place  in  ihat  '^eiiiis.  I  wmild  pnmt 
out  that  Roscni-lld  i^lciu-li^ciisis  also  possesses  asirnrhi/ae  a-d, 
as  has  been  alre-idy  shown,  appmaches  nearer  t..  the  type  ^^i  the 
tjenns  in  that  the  interlaniinar  spaces  are  vesicular  hut  extended, 
/.ocu/i/v.— Nfanitoulin  Island,  imt  nncniiiiiioii.    Speeimen  im. 
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Stk"VMiiI''>p<v   iiiMiMKii  \,    //.://,    r.il     N.«    N.irk.   v..l     ii.  pi     Ivxiii.   till-     -•, 

Ja,  J\>.    lH?i. 
fiitMi-iini\    ((iN-riii MiM.    Sf.'ii, rr,    liiil     I'niv.    Sl.ilf   of    Mi«-(iiiri.    vnl     i, 

11.1     I.  i>    -iX.  pi.   vi.   I'lK     II.    iS8j 
Stkom  Mon.Kv  ((.N,-TH.!.\T\,    II  /<i'.-.'.-.«.  C."     K.T    Sri.,   V..I     vii,  p     l.t;.    iW-Ki, 

StKipMAIIiI'IIHA    I()N(  I  STHU  .\,   ilMl' 
StKUM  MllI'liK.V    <OSslHI   \'l  \.   illlt 

C(ll.^■(l^rnllM  ^  i  nvsri  1 1  m  •.,  ciu. 

l-f      STKOM.MOI'MH.S      hi    PMIM,    \.     /lu.-i'A       .■.     (Kt.'IVt       J. .111       l.^.il       S..r.     vol.     XXXV, 

p    5J.  pi    i\.  11).;^   '1.1  :inil  i)li.  .mil  pi    v.  HK    i"i 

1S7.)  , 

,-f    SrniiM.\r(ii.i";A    iirnMiM.  \,  .\  i<7i. ./.«.».   M..n    .'■";    Sin.iii.  p   i?.^.   '"Q'- 
rf    SlKOSMTiii'i'in    11;  iis.iMi  ■, .   \u-lti<lsi'ii.    Ai'ii.   I'li.I    M.ip.    N.i!     Mist.,  p     lli, 

pl    viii.  I'li;^    I' '.   1^.11 

Ila.ir-  .iviiiiii;il  .ifvcriiiliini  i.f  Slroiihttupor,!  constclhiti'  is 
as  inlldus:— ••  M;is>ivc.  licnii>i)licrii-.  >i)1icnii(lal  or  irrctjiilar : 
coliliMisfd  of  thin  coiu-ftitvii-  l.iyi'Vs.  whidi  arc  ]n'iu'! rated  by 
mimitf  vi'rtii-al  tiihcs  ..r  ri'lN;  -nrfaa'  of  laviT-  nodosf.  rarh 
cU'v.ition  hfiiio  marked  liy  irri'snhir  -tellatc  imiiress'  'ii-  with 
tuuhiiatini;-  and  liifrrcatin.ij  rays;  intc'rtiH'<liatc-  sjiares  smootli. 
or  havins.;-  only  the  inimue  cell  apcrtmi's.  'Hiis  s|iecit-.  presents 
no  imjiortant  characters  to  distin.t,'ui<h  it  from  .S".  ronicnlrici. 
exee)it  the  uneven  -urf.ace  of  the  lamiii.'ie,  and  the  -tehate  im- 
pressions on  these  elevations.  The  size  of  the  miiuite  cell  is 
npparenllv  the  same  as  in  .V.  cniicriitricn :  and  in  such  specimens 
as  hreak  onlv  vertic;dly  there  's  no  ixisitive  means  of  distinijnish- 
in"  this  s|>ecies  hevond  the  nndnlalions  of  the  lamin.ie  which  cor- 
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till.-      >i>irn.'-      icailif-      .1      lar.i;t.'      >i/i'.      ;M.,,iiil\      .i      h>.  .t      "r 
more     ill     iliaincti-r.      l„itilaiiiiiiar     -ii  iictiiio     .li-iiiu!,    Iml    liif 
latilainiiiae     vary     j;r<-'''''>      '"      lliul^iii'^--       I  .M"li.iii"ii     i'a->. 
presenting     >iinn.tli     'T     s,'eiitly     iincliihiiiiiL;     ^iiri.n,e>.      Small, 
iou.     rmimle'l     iiiameloiis     m.iy     In-     iire-eiit    nr    .ih^em:     ulf.'ti 
present    iIh'\     arc    Mliialeil    .iIkhh     ;    mm.    .iiiiii        Miiall    .i-tm 
rlii/al  s\>l.ein^  appe.ar  nii  nearly  all  ^iiriace-.  ewn  wlieri-  ni.  ■■ilier 
structure   i-   (il)ser\al)le ;     liicy    an-    \ci\    -mall    -ifi    iific    tliaii 
-•  mm.  in  ili.imeter — ami  with  very  fi-u   lir.iiii'lies.       Ihe  spacing; 
■  ■!   llie>e  systems  is  i\treiiiel\    \ari.il.!i-      iiom  .^  '"  <>  "i    7  mm. 
As    i    have  .already   stated,   tiu'  ilistnlnili.«it   ■>!   .iMi'irhi/ae    is  ..f 
little  or  no  (liaKii"stie  vtiliie.      in  llie  v.iriety  with  mameloiis,  the 
.istrorhi/ae  '..generally   ei>iiiciile  in  position   with  these  i-mineiucs. 
hilt  even  this  is  not  ri,L,ni|l\   true.      The  skeletal  matter  ci'iisists  ,,f 
radial  pillars  and  coiu-entrie  laminae,  uhicli  are  intim.itely  tiisC'l. 
liiit   not  sut'tieiently  -su  to  obliterate  their   individuality.     (In  .m 
aver.age  seven  pillars  apiK'ar  in  a  dist.atn-e  of   t   mm.      Ihey  .ire 
separ.-ited  bv   n.irf'w    interspaee-  reiiresciilinu'  the  /ooida!  (Mires. 
The    laminae    .iie    less   distinct    than   the    pill.ir-.   bill,    like   thciii. 
occur  to  the  iiunilier  of  seven  in  the  -pace  of  1   mm.      'I  he  -kek- 
tal  matter  is  r.atlier  coarsely  poi'ius. 

Vertical  sections  1  I'l.  .Mil.  ti-s.  7  ami  .^ )  sh,.v  the  vertical 
and  horizontal  elements  fiirminy-  ;i  net  w  irk  with  Mi-.tixely  thick 
meshes.  Tiie  cut  eii-K  of  the  .astrorliiz.at  cnid-  are  app.i'cnt  .is 
interspaces  of  a  more  or  less  rounded  cliaracter.  aiicl  the  /ooidal 
pores  as  minute  tabulate  tuties  iK'tweeii  the  jiillars       When  tlie 
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section  is  ihick  tlic  l.iniinjie  are  mosi  ])r()H«)iincc(l  and  continuous, 
l)ecause  tlie  zooidal  tubes  are  of  sucli  small  calibre  that  the  sec- 
tion exceeds  them  in  thickness:  the  thinner  the  section  the  move 
zooidal  tul)es  are  sccti  to  lioM  their  course  thnnish  the  huiiinae. 
This  is  an  obvious  fact.  Iiut  one  unist  remember  it,  or  there  is 
grave  danger  of  misinterpretation.  I'ig.  X  is  a  slightly  intensi 
fied  photograph,  and  tig.  7  a  purely  diagrammatic  drawing. 

Tangential  sections  (  PI.  Xlll.  lig.  10)  show  the  astrorhizal 
canals  as  prominent  features,  and  the  miiuUe  round  orifices  repre- 
senting the  cress  sec-tion  of  the  zooidal  pores. 

Obscnatioiis. —  Professor  Xicholson  has  ojiened  the  (jues- 
tion  of  the  identity  of  S".  constclhta,  Hail,  with  5".  typka. 
Kosen.  The  conclusion  of  that  eminent  authority  is  as  fol- 
lows:— ■■  I  am  strongly  disposed  to  think  that  it  is  really  iden- 
tical with  .b".  t\pica If  this  identity  should  be  proved, 

then  Hairs  name  should,  strictly  speaking,  have  precedence  over 
that  of  Rosen.  The  real  nature  of  Hall's  Stromatopora  constd- 
lata  could,  however,  be  established  only  by  an  investigation  of 
the  original  specimen,  if  even  tlien ;  sine?  the  lirief  de-.cription 
with  its  accompanying  figures  is  not  snfticient  to  establish  clearly 
so  much  as  the  generic  position  of  the  fossil.  Under  these  cir- 
cumstances it  would  appear  unreasonable  to  abandon  the  name 
of  .v.  tvpica  for  that  of  S.  coitstcUdla.  even  were  the  identity  of 
ilie  two  to  be  ultimately  proved:  since  Rosen  based  his  species 
on  well  ])reserved  specimens,  and  illustrated  its  characters  by 
admirable  and  thoroughly  recognizable  figures." 

Professor  Nicholson's  specimen  was  procured  from  Hamil- 
ton. Out.,  and  was  supi)lied  by  Dr.  Spencer,  who  considered  it 
identical  with  Hall's  S.  amstcllata.  I  have  at  hand  numerous 
exanii)les  from  Hamilton,  which  I  have  compared  with  slides 
kindly  lent  me  by  Professor  Clark,  of  Albany.  These  slides.  I 
am  assured,  represent  the  sjK'cies  in  its  typical  locality;  they  are 
identical  with  those  prepared  from  tlie  Hamilton  material. 
There  can  be  little  doubt,  therefore,  that  Xicholson  examined 
true  specimens  of  5".  coiistcllala. 

It  is  a  waste  of  time  to  go  turther  into  the  (piestion.  After 
examining  a  specimen  of  S.  typica.  identified  by  Xicholson  him- 
self, and  comparing  it  with  Tiumerous  s])eciniens  of  .9.  coiistrllntu, 
I  am  unable  to  -^av  that  tliev  .ire  identical,  and  likewise  I  should 
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lifsitate  tu  state  thai  tliey  are  not.  Tlie  two  are  reiuarkalily 
alike,  and  the  difference  of  no  higher  rank  than  that  of  \aiiety. 
The  most  striking,'  difference,  and  Line  not  referred  to  by  Xichnl- 
son,  is  the  greater  ])erfection  of  the  laminae  in  ,!>'.  iinisti'lhit,!. 
I  believe  the  forms  to  he  identical;  ilall's  name  is  tlie  older,  it 
has  been  largely  tised  in  American  literature,  there  can  lie  no 
reasonable  donbt  as  to  the  identit\  of  the  tyiR-,  and  I  prop.  ise. 
therefore,  to  retain  S.  iiHistclliita  for  our  .X'lrtli  .\merii.iii  \ai- 
iety.  For  convenience  of  comparison  1  have  introduced  tan- 
gential sections  of  both  species,  photographed  on  the  ■•:  ine  scale 
of  magnification  and  ie])ro<lnced  .-dmost  witlinul  i\;  niching. 
(Plate  :  FII.  tigs.  9  and  10.) 

Through  the  kindness  of  Dr.  Whiteaves  1  have  had  the 
opi)orttinitv  '<i  examining  specimens  of  StriDuatopora  from  the 
l-"(|uan  and  Little  Current  rivers,  west  of  Hudson  Ray.  I'lie-e 
s)>ecimens  are  very  poorly  ])reserve(l,  but  doubtless  they  arc 
examples  of  Stromatopam  hiidsonka.  Dawson.  In  the  Annals 
and  Magazine  of  Xatural  History  for  April.  iS()i.  X'icliolson 
discusses  at  length  the  relationsliip  between  .V.  typtca  and  .S".  hud 
s<>iiica.  He  decides  that  they  are  distinct,  for  the  following 
reasons: — 

"(1.  The  astrorhizae  are  regularly  :ir  anged  in  verticil  sys- 
tems, e.'ich  systein  having  an  axial  wall-less  can.d  of  compara- 
tively considerable  size. 

"/).  As  a  result  of  the  alxive,  the  surface  shows  numerous 
minute,  p<iinte(l  mamelons,  each  of  which  is  perforated  at  its 
summit  by  the  ajiertnre  of  the  axial  canal  of  one  of  the  asiro- 
rhizal  systems. 

"  c.  The  centres  of  the  astrorhizae  are  considerably  closer 
together  than  in  ,S".  typicn.  in  which  species  they  are  u<ii.dly  5  or 
6  mm.  apart. 

"  (/.  The  zooidal  tubes  are  furnished  with  fewer  tabulae 
than  those  of  S.  typira.  and  also  communicate  more  freely,  giving 
to  vertical  sections  a  more  lax  and  oi)en  as))ect.  The  apparent 
scanty  develojiment  of  tabulae  may.  however,  be  the  result  of 
poor  preservation. 

"<-.  The  skeletal  fibre  is  a  little  coarser  and  the  skeletal  net- 
work not  quite  so  fine  as  in  -S".  typicn." 

It  is  to  be  regretted  that  Xicholson  had  not  a  -])ecimen  of 
[219] 
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.S.  ciiiisli-lhita  at  h.ind  wlieii  lie  wrote  the  alx)ve  comparison.  The 
first  three  reas(jiis  estuhlisli  the  identity  of  i".  Iiwlsonica  ami  i". 
loiistcllatii.  'Hie  fourth  is.  in  itself,  douhtiul;  so  that  the 
slightly  different  grain  is  the  only  real  difference  l)et\\een  .V.  con- 
stcllatd  antl  i".  Iiiidsonica.  If  we  accept  as  proved  the  practical 
iilentity  of  .V.  typicii  with  i".  constcllata.  then  all  three  sjKJcies  are 
alike.  Still,  fi>r  the  reasons  given,  let  us  keep  S.  consttilata  for 
the  .American  type,  but  let  it  include  .S".  hudsonka. 

A  \ertical  section  of  -V.  lutdsonica  is  introduced  for  com- 
parison in  Plate  \I\',  lig.  9.  As  the  specimen  from  which  this 
])Iate  was  prepared  is  in  a  very  |K)or  state  of  preservation,  I  have 
also  reproduced  Nicholson's  figures  of  this  species.  (  Plate  XII, 
figs.  7  and  8,) 

Locality. — Very  abundant  throughout  the  Niagara.  Occurs 
in  great  masses  with  Clothrodictyon  striatcllum  and  Clatliro- 
diclyai!  ostiolattiiii  in  the  upper  beds  at  Hamilton,  Ont.  Both 
the  smooth  and  monticu'  -e  varieties  occur,  as  well  as  inter- 
mediate forms.  .\lso  at  Lake  Temiskaming.  Manitoulin  Island, 
Albany  river,  Cai)e  Churchill,  Equan  river,  Drummond  Island, 
New  York,  etc.  It  probably  also  occurs  at  Louisville,  Ky..  and 
elsewhere,  but  the  state  of  preservation  of  specimens  from  this 
locality  is  not  good  enough  to  reveal  the  minute  structure  of  the 
geiuis  Siromatiipora. 


Stko.matopora   ANTiQfA,  Xicli.  and  Muric. — Plate  XIII, 

l-"igs.   1-6 

Pachvstroma  ANTiQr.x.  Mill,  and  Muric.  Jour.   Linn.  Soc.  Zool.  -ol   xiv, 

p.  J23,  pi.   iv.  ligs.  2-5,   1878. 
Strom ATOPORA  ANXiguA,  Xicholson,  Mon.  Brit.  Strom.,  p.  91,  pi.  v,  figs.  8-ii, 

1886. 
Stko.m ATOPORA  ANTiQfA,  Mcltolsoii.  .^lln.  and  Mag.  Nat.  Hist.,  scr.  6.  vol.  vii, 

p.  310,  pi.  viii.  figs.  Q-ii,  i8qi. 
Stromatoi'Ora  ANTiQfA.  H'ltitcaz'cs,  Can.  Rcc.  Sci.,  vol.  vii,   p.  1.^6,  1897. 

Nicholson's  description  of  this  species  in  full  is  as  follows  : — 
"  Oienosteum  of  considerable  size,  spheroidal  or  hemispherical 
in  form,  with  a  limited  basal  attachment,  and  apparently  without 
an  epitheca.  The  mode  of  growth  is  distinctively  latilaminar, 
the  entire  coenosteum  l>eing  made  up  of  successively  superim- 
posed and  perfectly  definite  strata,  of  which  five  or  six  occupy 
the  space  of    i   cm.   measured   vertically.     The   l.itilaniinae  are 
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ufn-n  )nnu-  iir  li->-<  i.Nlcii>i\cly  Mii;n;iltil  liv  niiinitc  iiiUv\.il-.  :mcl 
t;u-li  I'Miisisl^  'li  a  siiii^k'  laser  ol'  /.."litlal  tnl)c-.. 

■  Tlic  ^ml'acc  is  ninlulatiii!;  ami  i>  «le>iiuiu-  m'  a»ir"iiii/al 
riiiiiuiK'ts  iir  '  maillcli>n>  ' ;  Imt  then-  arc  wfll  (le\il.iiiol  .mil 
miicli-l)riiK-lic<l  asirurlii/ac.  iIr-  cciur<.'>  "i'  whioli  .ivc  placi-il  4  s 
mm.  .-qiart.  TIh'  a^inirlii/.ac  arc  noi  \cni.;illy  sninTlm]"i-iil  in 
i;riiii|)S. 

■■  riic  -.Ivck'lnii-liliri-  i>  iiiiiuiU'lv  ixmuu--  and  i>  nKnm|i\-al\ 
i-clii'lilatcil.  llu'  radial  i(illar>  to  a  Iari;c  I'Mtnl  proers  nu;  lliiir 
ilistiiHtiK-^s.  llciu-c  in  lani;i-nli:.l  -.irtiunN  i  I'l.  Xlll.  lii;'.  1  I  llic 
cut  ends  nl  the  radial  jiillar^  arc  n\c>re  >>v  les>  clearly  rccuMui/alilc 
a>  ninnded  nr  i'\al  |iMinns  nia>>cs,  united  by  nrc.i;iilar  and  c\- 
ccediiii^K  delicate  cunnectin;^-  pnicesse^.  In  vertical  -ecti"n>  (  I'l. 
Xlll.  tij;-.  .^ )  the  radial  pillars  are  i^ecn  id  he  cnniinivn^  tpmi  the 
top  to  the  bottom  of  each  latilaniina — e\ee])t  when  cut  ol)lii|nely 
— and  the  spaces  sepuratiiit;  them  are  crosseil  by  irrci^iilar  iraiis- 
\cr<e  ])lates  or  "  tabulae'  and  represent  the  /.ooi<lal  itilie».  \bont 
li\e  or  six  pillars  with  their  intcrxeniiiL;'  tube^  (vcupy  the  -iiaee 
of  _>  mm.  niea>m"eil  tran>\ersely.  In  laii.ncntial  ^eetion^  the 
/ooidal  tubes  ajjpear  as  small  rounded  apertures  in  the  skeletal 
netwiprU,  and  the  branchini;'  a>irorhi/ac  arc  well  ilisplayed. 

"  ObsiTVdlidiis.-  -Slr('iiuiliil^<<rti  aiitujxa  |)re^cnis  us  with  a 
tvpe  in  manv  re>)>ect-  intermediate  between  Strniiuitol'iii-ii.  (loldl. 
(as  now  det'ine.l).  and  Syrlir^oslrniiin.  Xich.  'riioutjii  agrceins; 
in  ,u;eneral  character-  with  the  typical  -pecies  of  .S'/rw/ziii/o/'cn;, 
the  present  i"orm  show-  a  sironi;  relaiion-hip  with  .Syniii^i:- 
slnniiii,  this  bcinii  es])eciall\  -how  11  b\  the  comp;u-ati\e  di>tinct- 
ness  of  the  radial  pillars  as  <!ermitc  -tructurc.-.  In  the  lornier 
,t;onus.  on  the  other  hand,  the  vertii'.il  r.idial  pillar-  are  more  or 
less  nn<listint;-ui-bably  mert;cd  with  the  hon/oiual  coiinectini,' 
|>roce-sc-.  ihc  -kelctou  thu-  beconini!^  completely  reticulate. 
Xone  of  mv  -pecimcii-  of  .V.  aiiliqiia  are  in  a  state  of  ihorout,dily 
-atisfactoiv  pre-ervaliou.  an<l  it  i>  po-sible  that  the  examination 
of  more  perfect  si)ecimens  mi.i^lii  sh,,w  that  the  species  is  jiroperly 
referable  to  .Vv''f",i,"'*''''"""''  "'""'  ''"■'  '^i'"^^"  species  <if  which  it 
could  be  rea.lily  dirt'ereutiatcd.  in  the  .nenus  Stroiiiatofoni  the 
present  form  preseuls  most  likeness  to  ,S'.  lyfira.  Kos..  Irom 
which  it  is  separated  by  the  more  complete  preserviuiou  oi  the 
radial  pillars,  the  less  perfect  retictil.ition  of  the  skclet.il  frame 
4  l22'l 
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t;iii{;-eiiti;tl  seitiini>.  and  tlic  more  markedly  lati 


imiiiar  mode  of  growth 


TlioroM, 


■■  loniKitioii  (i;;(/  /ii((f///v.  — Xia(jara  Ijiuesloiif.  i  noroii 
Ontario  (coll.  II.  .\.  .Vidiolson ).  A  i>M.rly  prcsL-rved  si>ccimcn 
in  (loloniitic  linit-stone  of  .Viajjara  ajje  from  Durham.  Ontanu 
(i-oil.  (ifoi.  Snr\i-y  of  (.anada).  may  al.^o  possibly  l>elon<,'  to  tins 
species." 

Several  attempts  have  heen  made  to  prei)are  slides  eapahU- 
of  throwinj,'  more  lijjhl  on  the  minute  structure  of  this  species. 
IfUt  no  results  have  heeii  obtained  at  all  coniparahle  with  those  of 
N'icholsoii.  Most  specimens  fail  to  reveal  any  iletail :  it  is  oiil> 
the  hest  materia!  which  j^ives  photographs  as  jjjood  as  those 
shown  oil  Plate  Nil  I.  Ii.s,'s.  3  and  <>.  .As  the  average  collector  is 
verv  unlikelv  to  ,«:et  better  specimens  than  those  from  which 
ihese  iij;i.;-es  are  photoijraplied.  it  is  tliou.yfht  belter  to  introduce 
them  to  sni)plenient   .Xicliolson's  draw  iiifis. 

I.inalitv. — The  only  specimens  in  my  collections  which  un- 
doul)te<llv  belong:  to  this  species  are  from  Thorold,  Out.,  and 
T.ockport.  N'.V.  N'everthelcss  I  believe  the  species  to  have  a 
wide  distribution,  but  as  the  t'liier  structure  is  almost  invariably 
destv.  ed  it  is  impossible  to  make  dermite  statements  in  this 
resp<  '■  Specimens  fiom  the  N'asagaiiii  and  Drownintj;  rivers, 
wesi  (.  Hudson  llav.  show  a  close  relationship  to  -V.  </»'/</"('. 
but  the  preservation  is  much  tiH.  |)oor  to  render  an  identification 
at  all  certain. 

Stkom  \Toi'()K\  iM)i\Ni;.\sis.  .v/-.  inn: — I'late  XII.  i'it;s.  6  and  (i 

The  coenosteum  is  known  from  fragments  only,  hut  it  jirob- 
abi\  reached  considerable  dimensions — 3  or  4  cm.  in  thickness,  at 
least.  The  surface  is  undulatin.n.  with  low.  rounded  mamclons. 
wiiich  are  situated  from  7  to  10  mm.  from  one  another.  .At  the 
summit  of  each  mamelon  an  astn^rhi/al  system  opens;  these 
systems  are  liishly  developed,  with  numerous  lartje  bifurcatint; 
horizontal  canals. 

Holli  laminae  and  pillars  are  very  distinct  for  a  member  of 
the  uenus  Stroiiuilol^oya.  The  former  elements  have  a  tiiickncss 
of  from  '4  to  '/■  mm.,  and  are  separated  from  one  another  by  a 
much    smaller   space.     The   laminae   are   bent    into    folds   corre- 

[2231 


I'akks:   .\i\(;\u\   Strom  xhu'okoids 


5' 


aro  stout,  coiuitiiiinis 


spniulinjT  with  tlic  maiiicloiis.       riic  iiillav 

structures,  ol   wliiih  three  ncciir   in   the  spate  dI    i    inm 
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sjiace  l)et\veeii  them  is  smal 


11(1  is  iiiir.iia'ily  occupied  by  niiiiiite 


Tile   horizontal    eleiiients   of    the   astr o- 

i  irreater 


vertical   zooifhil   tiihcs. 

rhizae.  however,  cause  the  pillars  to  he  separated 

interval  where  ihey  occur. 

X'ertical    sections    (  I'l.    \ll.    lit;.   «) )    shi.v    the    .ontinuous 
character  of  the  skeletal  matter,  the  pillars  .ind   laminae  heini; 


coinpletelv  fuse( 


ilthoufih  they 


he  seen  t^  ni.aintain  tlieir 


inllar- 


anil 


aminae  the  cut 


uvii  i^eneral  direction,      lietween  tt 

jiuls  of  the  astrorhi/.al  canals  api)e.ir  av  rouml  or  irvei,'ular  open- 
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Willie  an  occasion 


:d   \ertical 


mlal   tune  is  seen   to  <KCUr 


between  the  i)illars  and  \'<  niaiiitaiii  its  course  throuijli  the 
laminae.  Tabulae  h;ive  not  been  observed  in  these  tubes;  their 
ab.sencc  is  more  lil<el\  to  be  attributed  to  the  state  of  preserva 
tion  of  the  s])ecinien  than  to  an  actual  non-occurrence.  'I'he 
}j;reat  thickness  of  laminae  and  jiillars.  and  their  iirononnced  dMi- 
tinuity.  jjive  to  vertic:.'  - 'Ctioiis  the  aiipearance  of  a  s(|uare  net- 
work, as  in  the  jjenus  Actiiii)Slr(iiihi.  Tantjenti.d  sections  (  I'l. 
Xll,  tig.  6)  shinv  well  the  co.arsely  fibrous  character  of  the  tissue, 
the  large  astrorTiizal  canals  and  the  cross  .sections  of  the  zooiilal 
pores.  These  latter  structures  have  a  diameter  of  about  '  jo 
inni.  and  are  situated  !  !■  mm.  apart.  Owing  to  curvature  of  the 
laminae  a  large  section  cannot  be  prepared  which  is  continuously 
horizontal;  C(>nse(|uently  a  diversified  asjiect  is  presented  by  dif- 
ferent parts  of  such  a  section.  In  the  figure,  an  astmrhizal 
centre  is  situated  at  one  corner.  The  plane  of  section  is  here 
coincident  with  a  lamina,  so  that  only  zooidal  pores  and  astro- 
rhizal  canals  are  perceptible.  .\t  a  little  distance  from  the  astro- 
rhizal  centre  the  cross  sections  of  a  few  pillars  can  be  faintly 
made  out.  .\t  a  greater  distance  from  the  .istrorhizal  centre 
Ixith  pillars  and  laminae  are  cut  obli(|iiely,  so  that  the  general 
a]>i)earance  approaches  that  of  a  vertical  section. 

Oh.vnvtioiis. — In  the  complete  fusion  of  its  elements  tins 
form  ap|)roaches  StroiiKitofyorn,  but  is  by  no  means  typical,  as 
both  jiillars  and  laminae  can  be  distinctly  seen  as  such.  Tlie 
great  thickness  of  the  laminae  and  their  fibrous  structure,  as  well 
as  the  presence  of  zooidal  tulR's.  also  point  to  this  association. 
On  the  other  h:i.nd.  the  distinctness  of  the  himinae  and  pillars 
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suggests  Syrmaostn'iiiii,  aiid  tlic  ycneral  character  of  the  skele- 
t.m  is  strikingly  like  that  of  -S.  mnliilata.  Xich,  At  the  best,  the 
genus  Sxrinaostninui  is  verv  lil-defitied,  and  must  be  considered 
as  inchuling  forms  intermediate  between  .-htiiwstroma  and 
Stromutopora.  The  practical  absence  of  pillars  on  tangential 
sections  which  are  strictly  horizontal  inclines  me  to  place  the 
species  under  Stromatopora.  From  <,ther  species  of  Stromato- 
pora  this  form  is  readily  distinguished  by  the  great  size  of  the 

radial  i)illars. 

Locality.— ^i^nh  Madison,  Ind.  I'he  only  specimen  is  no. 
4i2if)of  the  United  States  National  Museum.  V..  O.  Ulrich.  coll. 
.A  small  fragment  from  the  Little  Curreni  river,  Canada,  shows 
a  stnicture  comparable  with  that  of  .V.  uidiancnsis,  but  it  is  t.xj 
small  and  too  badly  preserved  to  render  the  determination  of 
much  value. 

Stromatopora  cartkri,  .ViV/i. 

This  species  should,  perhaps,  be  included  with  the  Niagara 
forms,  as  Nicholson  has  recognized  it  in  "a  loose  boulder  of 
Silurian  age  from  Hayes  river.  Hudson  Bay."  1  have  also 
seen  an  example  from  the  Pagwachuan  river,  where  it  is  asso- 
ciated with  a  new  species,  of  which  a  description,  under  the 
name  of  S.  zvilsoni.  wil'  appear  in  the  .^pril  number  of  the 
Ottawa  Naturalist.  It  is  thought  lietter  to  defer  the  detailed 
account  of  these  forms  until  the  remaining  Upper  Silurian  forma- 
tions are  reviewed  in  this  series. 

Cnius — Syrinoostrom A.  Mich,  and  Muric 

Syrin(X)stroma  niagarense.  sp.  »(ir.— Plate  X.  Figs.  i.  2. 

5  and  7 

Stromatocejiium  niao.\rensk,  Kom..  MSS. 

Coenosteum  circular,  e.Kplanate,  alx)ut  8  cm.   in  diameter. 

Thickness  in  the  centre.  15  mm.     Lttilaminar  structure  distinct. 

each  layer  having  a  thickness  of   from   J  to  4  mm.     Surface 

smofrth.  undulating. 

An  examination  of  the  minute  structure  reveals  a  series  of 
large  vertical  pillars,  which  are  continuous  through  successive 
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latilaniiiKic.  hut  11..1.  tlinmuli  the  entire  cnciKiMi'iiiii.  I  hoc  pil- 
lars are  from  ''4  ti.  ,' 5  mm.  in  diameter,  and  averajje  a  >h.L;htly 
greater  distance  apart.  'Ilie  hnri/tmial  elenienl>-  ire  very  thin 
hilt  clearlv  deliiied  calcarcuns  -.heets.  \t  thi-  luwir  level  <.t  a 
latilamina  they  may  \k  as  dose  as  '  „,  "im.  '"  ^acli  ■■thev.  hut 
higher  u\>  they  may  l)e  as  nuuh  as  '4  imn  ai)an  A>trurliizai 
systems  well  develoiicil,  with  centres  ahunl  5  inn.  apart. 

Vertical  sections  (PI.  X.  ligs.  i  and  5)  are  hard  t..  ..htain 
in  a  direction  perfectly  parallel  \<>  the  pillars;  in  fact,  the  pillars 
seem  l<>  lie  slightly  irregular  in  their  course,  and  to  point  out  at 
certain  inter\als,  '  Whctlier  the  ai)pearance  of  the  section  is  due 
to  the  former  or  latter  of  these  causes  it  is  inii)o-.>il)le  to  say; 
prohahly  hoth  contrihute  towards  this  aspect,  which  i>  very 
typical  of  the  si)ecies  and  enahles  one  readily  to  differentiate  it 
from  the  species  next  to  he  descrihed.  i'he  pillars  are  also  seen 
to  coalesce  at  certain  points,  giving  the  a|)))earaiKe  of  forking. 
The  laminae  arc  shaqily  defined  and  are  crowded  close  together 
at  certain  levels.  It  is  this  phenomenon  which  gives  rise  to  the 
latilaminar  apiK-arance. 

Tangential  sections  (  I'lale  X,  tigs.  -'  an<l  7)  show  the  nit 
ends  v1  the  pillars  as  circular  dots,  (juite  variahle  in  size.  The 
tissue  of  the  pillars  is  sixmgy.  They  coalesce  to  form  the  lam- 
inae hy  means  of  extremely  irregular  processes.  The  ramihca- 
tions  of  the  astrorhi/al  canals  are  consjiicuous.  The  systems 
are  not  centred  by  a  vval'-less  canal,  ,ind    thev    are    not    supcr- 

imiKised. 

Obscr7\itio)ix.—Th'\^  species  is  very  similar  to  the  one  to  he 
described  as  .V.  paraUchim:  it  differs  in  the  slightly  flexu.ws  and 
non-continuous  character  of  the  ].iilars.  in  the  wider  interspaces 
between  these  structures,  and  in  their  more  variahle  diameter 
as  viewed  in  cr<«s  section.  The  laminae  are  sharper  marked 
and  much  l)etter  developed  th.an  in  .V.  parallrhnn.  .\  curious 
feature,  and  one  already  referred  to  in  the  description  of  C  //<i/<i- 
codcs  sra'tiih'lKiii.  is  that  certain  cross  sections  i-resent  tue  ai> 
pearance  of  corals  or  bryoziians,  similarly  cut,  in  that  the  im- 
pression of  a  series  of  contiguous  tubes  is  given  to  the  observer. 
The  explanation  is  that  silica  has  filled  the  spaces  aroun.I  the 
pillars,  and  these  structures  have  subsequently  been  removefl. 
/^,(-rt/,7y._\-„rth  •ihnrc  of  Lake  Michigan   (I'.S.X.M..  no. 
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3(..,.^,^|;    Dnuinnuii.l   Island   t  L'.S.X.M..  iu>.  .V)«.m):    Drift  of 
AmiArbin-  (  L'.S..\..M..  in..  j'xxi.S). 


SVKINUIISTKOMA    I'AKAI.I.Kl.t '  M  ,    .</».    Ill 

4  anil  (> 


-I'latc  \,  l'i};>    3. 


Ill    larjje  ])illars 
Tlif  diameter 


llic  oicni.suuni  ut  tlii^  >i)tcie>  imiiiN  a  circular  cxpan^inn 
l)r,.l,;il,lv  i.l  iS  iir  _'o  cm.  diameter.  Its  tliicknev-,  in  the  middle 
is  as  iiiudi  as  .^  ur  4  cm.  Surface  smooth,  undulating.  J''^ 
coeiiostenni  i>  composed  of  a  close-set  series 
presenting  a  remarkalile  dejjree  of  parallelism, 
of  a  pillar  is  aliout  ;  =,  '■''  a  mm.,  and  the  interspaces  hetwee.i 
them  not  more  than  a  i|u..iier  as  much.  .\t  distances  of  ahout 
1  !4  mm.  the  system  of  pillars  is  crossed  by  a  well  defined  lamina. 
The  intervening  space  shuws  evidence  of  about  si.\  more  laminae, 
but  they  are  bmken  down  in  the  interspaces  between  the  pillars 
and  appear  as  serrated  edges  to  these  elements  and  as  faint  hues 
crossing  them.  These  millimetre  spaces  may  be  considered  as 
latilamrnae.  Well  marked  astrorhizal  systems  are  present:  they 
d(.  not  seem  to  be  sni>erimpo.sed  or  to  have  a  central  canal.  The 
pillars  are  arranged  so  as  to  give  way  to  the  horizontal  canals. 
The  astrorhizal  svstems  are  about  7  mm.  apart. 

Vertical  sections  (  I'l.  X,  tig.  .5)  show  the  large,  close-.set 
and  remarkablv  parallel  pillars;  their  structure  is  somewhat 
porous  or  spongv.  nie  well-delined  laminae  at  intervals  of 
alKHit  I  mm.  are' a  striking  peculiarity,  while  the  intermediate 
laminae  are  e.xtrcmely  ill  del'ined. 

Tangential  sections  (  I'l.  X.  hgs.  4  and  (>)  show  the  pillars 
to  be  arranged  in  a  radial  manner  round  the  astrorhizal  centres, 
the  horizontal  canals  from  which  thread  their  way  l>etween  the 
l)illar.s.  In  fact,  the  i^vneral  ,ipi>earance  is  rather  suggestive  of 
a  radial  arrangement  of  the  pillars  than  of  an  accommodation  to 
astrorhiz:il  canals.  The  centres  nf  these  radial  systems  are,  more- 
over, not  occupied  by  a  tube  or  npcning  of  any  kind,  but  are  fre- 
(|uently  hlled  by  a  pillar,  .\long  lines  radiating  from  these 
centres  tlie  iiihars  are  si.  closely  set  as  ti.  seem  in  actual  contact. 
Obscnvtioiis.—h  was  only  after  very  careful  consideration 
and  the  e.xaniinatioii  of  numerous  sections  that  I  felt  justified  in 
establishing  .V.  niuiidn-usr  an<l  S.  paraUdinn  as  distinct  stiecies. 
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Uit't'ercnt  prncoM-.  ■  i  iiuncnili/atiDH  ,iri-  mi  apt  to  maki-  ilii:ct- 
I'lKi's  which  aic  only  apparfPt.  Tluit  tbv  ^pciivs  an-  (hsiiiici  I 
loiidiidc  iV'iiu  thf  tiillnuin!,'  ounpan^' m-  In  vi-rtiial  -iiti"ns 
there  is  no  (htlictilty  in  follow  iii);  U\v  pill.u.  in  thi  laiict  ^pccie>. 
while  in  the  former  it  seems  inii>o>si1)k-  to  prepare  such  a  >ei.tioM. 
i'.ven  when  .V.  piirnlLiinii  is  mil  ohliiiiiely  the  consulerahle  inter 
si»aces  seen  in  the  other  species  never  ajipear.  While  the  larger 
pillars  of  hoth  species  are  nearly  alike  in  diameter,  .V.  iiiu,^airii.u- 
shows  smaller  jiillars,  or  smaller  p;,rts  of  the  same  pillar.  Tlie 
laminae  are  hetter  develojied  and  the  latilammae  are  wi<ler  ni 
S.  iiiiii^mrnsf.  In  tangential  sections  the  apiK'arance  is  \ery 
similar,  hnt  the  more  uniform  sixe  of  the  ])illars,  their  closer 
spacing  and  their  more  complete  radial  arran-^etneiu  will  serve 
to  (listin^jnish  .S".  [>anillcliiiii.  ( )win>;  to  tlie  close  resemhlancc 
of  the  two  forms  small  portions  of  the  orisina!  jiliot.  .i,M-aiihs  are 
Riven  to  supplement  the  drawinirs. 

/.on/ZiVv.— l^rnmmoiKl  Island  (  r.S.X.M..  no.  ,V)<),U)- 
'i'lic  si)ecimeiis  heloiij,'  to  Dr.  Roniinj^er's  collection  and  are 
labelled  Stnniiatocrriiitii.  ii.  .v/-..  aiiil  .S'.  iiiii,ii(irnisr.  n-  if  that 
author  had  heen  in  some  donht  as  to  tluir  idciitity. 
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\  mimk-r  ni  ornaiiisins  liavc  l.ceii  dc^crilRMl  from  the 
Niagani  rocks  aii.l  erroiu-uusly  ascrilH.-.!  V>  tlic  Stn;n,it,>[',>r,n,U\,: 
it  si-fni>  tUtiii.s,'  that  llicsi-  forms  shuul.l  l.t  revifwe.l  ami  tlic 
reasons  lor  tlifir  removal   irom  tlii'  i>rfscnt  association  pointed 

ollt^ 

SrKOMAIOF'ORA    IllNDKI.    VlV/j. 


Ill     xiii.  p 
1871 


St»(.matii1'..i..\    HINDU     Vi.A,  Ann.  ami   MiiR.    Nat     ni>t.   .i-r    4.  v 
IJ,  anil  l>.    l.V  tiKs    .?.  (J-1-.  i"74 

Strom.vtopoha  1..NPKI.  H7n(,M:,--'.  Can.  Roc.  Sc...  vol.  vii.  p.  144.  iW»7 

As   I'roifssor  Nicholson  ha>  (k-tiniicly  al)atul<)iK.l  tills  s\>e- 
cics  it  may  he  unreservedly  remove!  from  the  Stromatopon.ids. 

Gi-nus —  1  )ii  rvosTKoM  a,  Xicholson. 
Whatever  may  l)e  the  ziK.loKical  affinities  of  this  genus,  it 
is  certainly  represented  1)V  a  well  <lefined  and  interestuig  form. 
-\lthough' Nicholson  has  himself  ahanduned  the  view  that  the 
organism  is  related  to  the  Stromatoporoids.  it  seems  fittmg  to 
consider  its  general  features  on  account  of  the  resemhlancc  pre- 
sented to  the  class  of  fossils  under  review.  Nicholson's  origmal 
descriiuion  appeared  in  the  I'alaeomology  of  Ohio.  Volume  H. 
1875.  at  which  time  he  was  of  the  opinion  that  the  genus  was 
closelv  connected  with  Stromatopora.  In  his  m..nograph.  how- 
ever, 'he  abandons  this  view,  as  will  he  se.  from  the  following 
quotation :— "  Its  precise  affinities  are  not  absolutely  clear,  but 
it  is  sufficient  for  mv  present  purpose  to  i)oint  out  that  the  genus 
Dicixostronta.  Nicli<ilson,  must  no  longer  l)e  regar.'ed  as  a  mem- 
ber of  the  great  series  of  the  Stro<natopo"imh\i."  Dr.  Rominger 
was  also  of  the  same  opinion,  for,  after  descrilnng  the  organism, 

he  states: — "  There  remains  no  doubt  iii  my  mind  that. 

the  former  Dkt\'ostroma  of  Nicholson  l)elongs  to  the  trine  of 
Alveolites.  Limaria,  etc.  I  propose,  therefore,  for  them  the 
name  of  Alveolites  Stromatcporoidcs."*  It  is  manifestly  unfair 
to  Nicholson  to  supplant  his  specific  i  ime.  even  if  the  fossil  in 
question  is  really  an  Alveolites.     In  the  opinion  of  the  writer 


•Proc.  .Acad.  N'.it.  Sci.  Ph 


n.  S.S.  1886. 
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All  aim-ntli-cl  (liMTiptioii  lulluus;- 

1  .le  ci>ralUim  is  ni.nle  up  '•(  a  c.iniUiciit  -.fric^  ..i  ,m.ill  hiIk-s, 
wliich  radiate  fmni  iiitaiii  ct-iitres  dii  a  l>a>.il  L-pitluca,  > mmun; 
in  a  liurizuiital  .lim-ti.m  t..r  tin-  ^'^cate^  part  ..t  tiu-ir  couim-,  and 
thi-n  turn  alMuptly  upw^.ni.      W  lu-ti  llnrf  t-  ci^'lit  layers  oi  tiilw* 
have  lH;en  fi.rnied  tl  en-  i>  a  cc.xalinn  m  Rf'^tl-.  -"  tliat  the  otitis 
of  tlie  tulmlcs  api)ear    as    ix.inls    nn    the    surlacf      W  heti   the 
ai-tivity  i.f  tlie  nrKanisiu  is  rciiewel    a    iie\\    ei)itlieca    apjKtars, 
>pn-a(l  hkc  a   veil  over  the  uptufiie<l  jwhuIs  ,.i  the  old  surface; 
on  this  a  new   series  ..i   tul«es  are  f.-rmed.      Hie  result  of  this 
iitantier  of  jjrowth  is  that  the  whi>le  corralluin  presents  ihe  ai>- 
pearam-e  of  a  series  of  sui)erinii>osed  plates  with  papillose  sur 
faces  (  I'l.  XIW  tij;.  .^ ).     It  is  this  appearance  that  has  suKRested 
the  relationship  to  "the  Stroniatoi>oroids.     The  conii)ositio;>  uf 
the  plates  from  tubes  makes  this  assnciati.Mi  inii)ossil)le.     The 
horizontal  character  nf  the  individual  elements  ami  their  manner 
,)f  oi)eniiiK  to  the  surface  makes  the  relationship  to  . //ivr/i/o- 
and  l.imaiia  almost  beyond  doubt.      The  iK-culiar  serpentine  and 
radial  arrangement  of' the  tubules  is  very  like  that  observed  in 
the  genus  Bi-rcnia-a.  Lam.iuroux:  but  the  structure  of  the  tulies 
themselves  and  their  manner  of  emergence  is  not  in  accord  with 
the  habit  of  the  liryozoa.     The  only  undoubted  member  ot  the 
genus  is  Dictxostroina  umiiilaliiiit.  hut  certain  forms  fr.-m  Michi- 
gan  may  possibly  l)elong   here;    it    is   hazardous,   however,   to 
include  them,  as  the  minute  structure  .s  entirely  destroyed.     I 
was  at  t^rst  inclined  to  place  under  this  genus  the  fonii  herein 
described  as  .-ilirolitcs  tliorMi'iisL:  in  whicl    •'•■  -.rrangement 
and  character  of  the  tubes  is  much  the  same.      The  difference  -fi 
the  manner  of  emergence,  and  the  lack  of  the  plate-like  structire 
in  the  corallum.  have,  however,  in.luced  me  to  place  the  lattir 
species  under  .Urcdliti's. 

DiCTYosTi.OM.x  I'N-nrL.vTfM.  Xiclu'lsoit.—Fhte  XTV. 
Figs.  3  and  4:  Plate  XV.  Figs.  3.  4.  7  an^'  ^ 

DlrTVOsTROM.^  i;nm-...stim,  Mch.  Pal    o{  Ohio.  vol.  ii.  p    ^54    I'l    xxiv.  figs 

6  and  6c.  1875.  ,  . 

D.CTVOSTROM.x  v.NDii.vTiM.  .V,V/.  ,  M.m   nrit    Strom    p_  85.  an.    p^  2.,2,  i^ 
.XivEoi.iTES  STROM. ^TOPOROiDES.  Rom.  Proc.  .Acad    Nat    Sci    Phil,  p    ,.-.  i(9« 
The  size  of  the  corallum  cannot  be  stated  with  certainty,  as 
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1,    ' 

its  1  .,1. 
■•ai'l.K".- 


imiNi  havi-  Itcc-n  liir^;c.  prol)- 

I  cal  fxtciit  ill  the  itnlrc  ni 

•  if  ciiial   i*   iciin|H)^i"tl  Ml   a 

.  ■  ci>))iially.  .<|i|K-;n'  a>  plalfs 

riii'si'  i»laii'«.  are  >.e|>ar- 

i)\\u  iliametcr.     Tin-  "-iir 

i\\   >|iiiic>  ^ituateil  aUnii 

iiiiiicctinii   l)ft«i'i'ii   cmi- 

y  In  tlif  niMieral  Mirtact 

■-|»itu"s,  A  lull'  t!if  -liMitiM' 

the  ■''  |>friiMiK'>eil  layer. 

,..      •  ■  I  ill"      e<l  I't 

,   <<<    .  yer 

II     \       I  ■  liise 

,,  .u'll     .t.^.tiiins 

1.  itteiied  vertically. 

it  ,)i  ipiily  '„  mill. 

ii-allv  \vnnkle<l  ap- 


I 


only  fra>{mtiit>  avk-  axaiialile,     i  i 
ahly  .'3  cm.  ill  iliamrler,  uitli  ,.  \i 
alKUit   hall'   that   (hsiaiice.      i'lic   v   i 
series  of  layers,  which,  vieweil  m 
with  a  thickness  ol  imm  'j  v 
ated  liy  intervals  aUmi  i    '.al  ' 
face  "it  e.icli  layer  is  stuil 
i/j   mm.   apart.      There  is 
tlKUotis  layers,  the  upper  on 
of  that  helnw.  and  restinj,'  c,i 
(iiR-s  may  imt  rcacii  the  iind'  i 
(I'l.  XI V    li^;.  3;    IM.  W.  li.. 
from  one  t«i  eijjht   layers         n  l^.'s 
radiate   from   certain   \f>'\u\  •     •xfciv 
apposition,  and  >>\>e\\  to  the  st  .lai  ■  1  1 

of  their  distal  ends.  The  ti  s  are  1 
heinjj  from  >j  to  1  mm.  \\r  e.  with  a  lici; 
The  under  side  of  a  layer  hows  a  concei' 
liearance.  the  ouiceutric  wr.nklin>fs  foniiiiiK  nound  the  centre 
from  which  i!ie  lul»es  i;i  h.ite.  I  he  under  surface  of  a  iilate 
shows  nv  ly  of  these  concentnc  "  epiihecae"  (  ?).  for  each  sys- 
tem ol  lad'iating  tuhcs  does  not  reach  a  y;ieater  diameter  than 
10  '.I'll.,  while  the  liori/oiital  extent  of  a  plate  is  many  times 
greater.     ( I'l.  W,  tin.  X.) 

'Hie  tuhes  oiieii  to  the  surface  in  slit-like  or  crescenlic  ori- 
tices,  the  lips  of  which  may  or  may  imt  he  pr..lonKe<l  upwards 
into  hollow  tubes. 

Vertical  sections  (  IM  W.  liK-  41  "-Ik'^v  very  deaily  the 
transverse  or  loiifjitudinal  sections  of  the  tulies.  as  tlif  case  may 
be.  The  second  layer  fr^.m  the  Ixittom  1^  cm  in  the  .lirection  .if 
the  tuljes,  revealintr  their  stnct  liori/Mutal  character  an.!  con- 
siderable extent.  I'he  tniies  of  the  layer  aliove  are  cut  trans- 
verselv.  showing  the  widtli  of  the  tuhes  and  their  close  .ipiiosi- 
tion.  The  spines  are  evidently  the  upturned  ends  of  tulies.  and 
it  may  lie  observed  that  they  do  nd  always  beloiii;  to  the  upi>er 
laver  of  tubules. 

Owing  to  the  slight  vertical  extent  of  the  tubules,  tangential 
sections  (PI.  XV,  fig.  ,^)  present  a  very  much  confused  asiiect 
and  are  rather  unsatisfactory  and  yet  (|uite  typical. 
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I'ahk-     \i\i.\w\   Sikom Ariii'iiiMiii--  5"i 

Oh.iirViilK'ii.':    -   Tlic    /- '..li.nii.il   altimlii-  li;i\t    liciMl   .ilu.i'lv 

iliH-n>M.'<l,      111   liii-  prt'M'iit   jiaiKM-  it   really    MiUKt'   \><  |H.nit   n'lt 

ilcarly  lliat  tlit-  iir^.iniHiii,  ulii'r  ri^t-niMini;  .1   >tr>.iii.i    ipor.'!' 

iiui»l  Ik-  reinovfil   to  xMiir  I'lliii  a^^''taiii.i        Wl'n    tli.it 

iiatiim  may   Ik-   tmi-'   \tv  left   tn  >-'>inc   in\iHtiuat.  •    il!..'..\i4ii!> 

ai(|naintfil  unh  tlic  l<r\ii:o,i  ami  inraU  * 
l.ciiilitv. —  l.i>iiix\ill<-.  Ky 


I'l.iie  W  .   11^.. 


■  1  " 


AlA  Inl.l  ri:>    I  M(»Mi'l.lll.N>l>,    >/'     /.' 

Tlif  ^tn'iii;  rf'i'iiilil.nice  (>\  ll'.i-  ii>ral.  partu-n'.it  ly  m  •,  iHumI 
M'l-tKiii.  to  a  iiumiiUt  .It  the  ueiitf«  Cl<itln.'lict\<ni  intiNt  siw.  .1- 
an  excuse  fur  ii-  (.MnsukiatiiMi  111  the  i're>eiit  arliiie  I  lu' 
oiralkiiii  f<irtii-.  a  lake  like  expansion,  k'i"«'"W  "''  "littVicit  -pe 
lies  of  /•'iiTv.vir.v.  aii-l  reaihini:  a  .liaiiieter  of  7  or  S  mi  .  with 
a  height  of  from  (>  to  S  nnn  lite  -kelet  .11  1-  macie  U])  of  a 
series  of  prostrate  or  slii^htly  a-i-emhiii,'  tiilii-.k-N  whieli  ariM  •  n 
i-ertaiii  points  <>i  the  ••niistratiiin  or  on  a  !ia»al  epuliei  ,  1  iioi 
observed  I.  l"roin  the^e  points  the  tiihnle-  radiate  ont\var<l-  tn 
a  llexnoii>  nKinner.  Neu  tiilmles  ap|K'ar  a-  the  iiii-rea-e.l  diam- 
eter re(|uires  them,  until  one  -eries  .if  tiihes  meet-  with  it-  tiei^di 
lioiir.  The  centre-  of  the-e  -y-teni-  are  about  1  _■  cm.  .'i).in. 
the  horizontal  diameter  of  a  tiiU-  is  aliont  ',  mm.,  and  it-  ver 
ical  extent  not  more  than  from  i,.  to  '/j  mm.      nie  njiiK-r  and 

le-ced  -o  that  the\  for-ii 
are  -uperiir- 
jHised  the  whole  skeleton  seems  to  eoiisist  of  a  -ene-  of  creiiulated 
laminae.  The  tnhes  theniseUe-  seem  t..  lose  their  -i^'iiiticaiue 
and  a)>l)ear  a-  llattened.  siiuioii-  pas-a!,'cs  between  the  l.inni'ar. 
The  whole  corallnm  is  not  coiitinnoii-  thion-h,  .iit.  but  1- 
arran.ned  in  lavers  which  have  a  thickiies-  of  about  .^  mm.  Ihe 
tiihesrwhile  i)rostvate  at  tir-t.  ascend  :it  a  ^'eiitle  ;niKde.  ami  the 
la-t  layers  are  stdl  horizontal  and  may  be  seen  -n  the  -nvt;i.-<- 
a-  systems  of  radial  tnlie-  alMiiit  certain  centres,  a-  alread\  nieii- 
(ioned.      It  is  aiMiarent.  tliercfore.  that  the  opemn^rs 


t 

lower  wall-  of  continuous  tuhes  are  coalesce 

continuous    nndtilatiiij;    sheets.      .\-    many    layer- 


.nU 


•Professor   H.T-k-r  has   simv   written   m  mc   p<   fi.Uows:        IIii-   1-  i^r 
no    a  l.rv..,nat,,  am!  tluTrfi.rc-  imt  alli.'.l  u.  Hrrava-.K  hm  it  apiR-ar 
l,e    rclatc.l   m    certain   o.raK.    mu-1.   a-    (  .■avt.:':    l.tmina.   etc 
iielieve   Davi-   lia-   tiKUrcd   tlic   -  iiiic 
Milli-rui    (n,   Kcti  1    Inwimil,!.  ' 

l-3>] 


t:iii 

t(i    nie   tn 


fi.rin   in  hi-   Kcntvicky   t'ossil  Coral-,  a- 
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,,11  tlic  pcriplieiy  ,,f  tin-  whole  skeleton,  ami  towards  the  borders 
,)t  the  different  radial  systems. 

On  the  surface,  the  ra,liatinf,'  systems  ,;t  tubes  can  be  dis- 
tinctly seen  as  sinuous,  feathery,  brush-like  expansions.  On  the 
peripiierv.  ,.r  where  weathering  has  exposed  them  around  ele- 
vated points,  the  ,ipeninf>s  of  the  tubules  api>ear  as  slit-like  ori- 
fices with  crenulated  lips.  OwiiiR  to  the  coalescence  of  the  tube 
walls  these  slits  occur  m  rows,  with  both  their  upper  and  l,)wer 
lips  more  or  less  continuous. 

Vertical  sections  (  I'l.  XV.  f^g.  6)  show  the  cut  edges  of  the 
l.uuinae  and  their  slightly  ascending  character.  The  severed 
dissepiments  indicate  the  presence  of  these  structures,  but  they 
,1,)  not  seem  to  be  numerous,  'i'angential  sections  (PI.  XV.  fig. 
5 )  .show  the  radiating  tube  walls,  and,  at  right  angles  to  them, 
the  cut  edges  of  the  laminae,  which  api>ear  as  crenulated  lines. 

Obscrvotious.— The  coalescence  of  the  tube  walls  into 
pseudo-laminae  gives  this  species  a  very  strong  resemblance  to 
the  Stromatoporoids ;  this  feature  is,  however,  present  to  a 
greater  or  less  extent  in  other  species  of  Alveolites.  The  cake- 
Tike  character  of  the  corallum  seems  to  bring  the  species  closer 
to  .tlveolites  than  to  the  other  genera  of  the  same  association. 

/,,)i<i/i7v.— Louisville,  Ky..  U.S.N. M..  no.  4121 1,  E.  O. 
L"lrich.  coll".  Thorold,  Ont..  Ryron  E.  Walker,  coll.  (This 
specimen  is  the  more  perfect  and  is  made  the  holotype.) 

Protarea  walkeri,  Speneer  .^7'.— Plate  XV.  Figs,  i  and  2 

Caunopora  walker..  Spntccr.  Bull.  Mus.  Univ   Missouri,  vol.  i,  no.  i.  p   46. 

pi.  vi,  figs.  0  and  ga.  1884.    Advance  sheets,  i«'2- 
Caunopora  wai.keri.  S/>cni-.i-,  Canadian  Naturalist,  vol,  x.  no.  3,  p.  165,  1883 
Cau.notora  walkeri.  Nkholsnii.  Mon.  Rrit.  Strom.,  p.  26.  i8g2. 
Caunopora  walkeri,  lyiiiteavcs.  Can.  Rcc,  Sci..  vol.  vii.  p.  144.  July.  i»90 

Professor  Spencer's  original  description  of  this  species  is  as 
follows:—"  Parasitic  incrusting  other  bodies  (in  this  case  Favos- 
ites  in  a  hemispherical  form  thinning  out  at  the  margins)  to  a 
depth  of  two  centimetres.  Laminae  thin  and  obscure,  with 
chambers  entirely  filled  with  supplemental  matter,  only  occasion- 
ally traversed  by  short,  tortuous,  horizontal  canaliculi.  connected 
with  the  vertical  tubes.  Vertical  pillars  connecting  laminae 
removed  or  ohsmrctl  by  the  filling,  but  with  numerous  connect- 
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ing  pores  ai)i)arfiit  ainl  lillcil  witli  matter  (litli.'-in,i;  iiom  tliat  of 
tlic  rest  of  the  mass. 

"The  organism  i>  travci>eil  by  irregularly  situated  vertical 
tubes,  producing  oritkes  on  t!ie  surface  <n  aN'Ut  nne-hall  mm. 
liiameter,  and  scattered  over  tl.e  surface  at   from   J  to  4  mm. 
apart.     In  some  places  they  seem  to  !)-•  surrovmded   by   \vall>. 
The  connecting  pores  are  crowded  together  and  are  ai)i.arently 
situated  annmd  centres  or  sometimes  aroinid  the  larger  tul)es 
themselves,  and  do  not  exceed  a  tenth  of  a  mm.  in  diameter. 
These  pores  extend  d^wn  into  the  substance  and  sometimes  ap- 
pear to  traverse  several  thicknesse>  of  laminae,  and  in  vertical 
section  as  many  as  live  pores  with  intervening  four  s])ace>  occur- 
ring in  the  length  of  one  mm.      The  individual  plates  are  scarcely 
distinguishable,  as  generally   two  or  more  are  solilered  by  the 
supplemental  filling,  so  that  the  individual  laminae  are  not  separ- 
able more  than  at  from  ;  S  to  j  mm.  apart ;  but  the  vertical  pores 
through  this  dense  matter,  being  filled  by  differently  coloured 
matter,  are  conspicnon>  through  the  several   Layers.     The  sur- 
face  is  too  much   worn   to  show   any  structures  exce])!   when 

jx)!ished. 

"In  the  si)ecimens  that  I  ha\<.  -.een.  the  origin.d  matter  is 
all  silicitied.  Tie  specimen  on  which  this  descrintion  is  based 
is  about  the  fourth  part  of  a  reef,  fifteen  centime!:  in  diameter, 
given  to  the  writer  by  Mr.  .\.  E.  Walker,  of  Hamilton,  who 
obtained  it  from  one  of  the  lower  lieds  of  the  Niagara  at  that 
city." 

A  fine  example  of  this  species  has  been  presented  to  the 
University  of  Toronto  by  Dr.  B.  E.  Walker.  Like  the  one 
described  by  Spencer,  it  is  about  a  quarter  of  a  corallum  of  15 
cm.  diameter,  and,  like  it  also,  is  incntsting  <in  Fazwitcs  niagar- 
CHsis.  In  view  of  the  similar  origin  of  the  two  specimens,  it  is 
possible  that  they  form  different  parts  of  the  same  colony,  or 
even  that  they  are  identical. 

I  am  quite  unable  to  agree  with  Spencer's  interpretation  of 
the  structure  of  this  sjjecies.  and  give  the  following  new  descrij)- 
tion :— Corallum  incrnsting  on  Favositcs,  reaching  a  diameter  of 
T?  cm.  and  a  height  in  the  centre  of  2  cm.  The  individual  ele- 
nients  are  continuous  from  the  base  to  the  surface,  but  concentric, 
irregular  partings  occur,  no  doubt  occasioned  by  imi)erfect  silici- 
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tication  along  seasonal  lines  of  growth,  as  is  conini<jn  in  corals. 
Thesf  breaks  are  not  coiitiniunis,  but  entirely  disappear  in  places, 
showing  that  they  have  no  organic  significance.  Tiie  si)ecinien 
is  entirely  silicitieil.  but  cavities  in  the  original  skeleton  are 
(leiined  by  a  darker  intiltered  matter  or  by  clear,  crystalline 
silica.  The  coralliini  consists  of  a  series  of  individual  corallites 
enil)edde(l  in  a  coenencliynia  which  is  pierced  by  numerous  small 
vertical,  tabulate  tubules.  'I"he  larger  corallites  are  wall-less 
(apparently),  and  have  a  diameter  of  about  ij4  nini. ;  their  dis- 
tance apart  varies  somewhat,  but  averages  ij/.  or  2  mm.,  with 
occasional  wider  separation.  The  tubes  have  a  central,  spongy 
columella,  and  twelve  long  sejita  which  reach  to  the  columella. 
They  are  crossed  by  delicate  tabulae,  which  are  about  ,'  5  mm. 
ai>art.  .\o  pro])er  wall  is  observable,  and  the  large  corallites 
fade  into  a  c(jenenchyma  which  is  pierced  by  vertical  tubules  of 
alwut  j.5  mm.  in  diameter.  These  smaller  tubes  are  likewise 
crossed  by  diaphragms  having  a  downward  curvature  and  situ- 
ated a  little  closer  together  than  in  the  case  of  the  larger 
corallites. 

Tangential  sections  (  PI.  .\V.  fig.  i )  show  a  continuous 
silicified  matrix  in  which  the  interseptal  Ifxnili  form  rings  of 
twelve  almond-shaped  holes  pointing  towards  the  centre.  Mach 
of  these  rings  is  seen  to  be  surrounded  by  an  outer  irregular  ring 
of  about  15  i)ores.  Sometimes  there  is  room  for  only  one  of 
these  outer  rings,  but  when  the  larger  tul)es  arc  wider  spaced 
two  may  occur:  these  smaller  pores  represent  the  cross  sections 
of  the  fine  tubules.  In  the  figure,  the  right-hand  iK)rtion  repre- 
sents the  section  as  it  actually  ai)])ears;  the  left-hand  portion  is 
l)repared  to  show  the  probable  character  of  the  corallum  before 
it  was  thickened  by  silicification. 

Vertical  .sections  (PI.  XV.  fig.  J)  exhibit  the  vertical 
tubules  with  their  tabulae.  .\  somewhat  diversified  appearance 
is  presented  by  the  section  at  those  points  where  it  cuts  the  larger 
corallites.  It  is  manifest  that  the  plane  of  section  may  follow 
the  columella  and  contiguous  septa  of  a  tulje:  in  this  case  a  wide 
structureless  band  is  seen.  In  most  cases,  however,  the  section 
crosses  the  intersqUal  loculi,  which  then  api>ear  very  like  the 
interstitial  tubules. 

There  can  be  no  doubt  that  the  present  example  is  a  mem- 
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her  of  the  semis  Protnii-a:  it  is  I'lirtiicr  evident  tliat  iio  >tn.ii<T 
difference  can  Ik-  observed  from  rroUtrca  vctiixti)  li.ill.  1  In-, 
latter  S])ecies  is  distinctly  ()nlo\ici;m  in  r,nij;e.  and  in  lon^e 
queiice  it  is  proposed  t<>  retain  Si>encer'>  name  for  tlic  Xiayara 
type.  It  must  not  Ik.-  overlooked  that  the  writer  has  no  certain 
evidence  that  he  is  deahnt;  with  a  true  example  of  Spencer's 
species.  The  type  is  not  available,  the  description  is  niicertaiii. 
and  the  figures  of  no  \alue.  In  a  .!:,'ross  way  the  present  example 
conforms  very  well  with  the  ile>cn])tion  and  the  lin'nre-.  The 
ideiitity  is  highly  jjrobablc,  but  camiot  l>e  stated  with  the  linalitv 
that  is  desirable  in  such  cases. 

Locality. — .\iagara  l-imestonc.  lower  beds.   Hamilton.  Out. 


C'i:kamoi'o[<eli.a  ikki;(;ii.akis.  Hiisslcr. 
Plate  XIW  I'i".  I 


-I 'late   l\.   I'iL 


Cl-RAMOl'ORELLA  IRBKcuL.XRIs.  liiissli-r.   l!ry(i/oaii   l'aiiii:i.  KinlicMir  Slialc,  L'  S 

Ciol.  Siir,  Hull.  Ji)j.  |).  Ji.  |il.  i\,  I'lKs.  7-1J, 
ii;oO, 

Cl.    l)K-rv()ST()M.\    UKTK  1  i..\Tr\i,  Sfi-iuer.    I'lill.    Miw.    Lniv     .Siatr    .Mi^xinri, 

\'t\.  i,  no.  I.  j).  51,  pi.  vi,  Uii~.  14  and  14a,  IXX2. 

Cf.    IJiCTVOSTOM.V   RKTKXLATU.M.  i'/VHl'.-)-,   Can.    Nat.,   vol     .\.  n..     5.   ;i    37.    |8S,! 

Cf.     IJlCTVO.STROM.\    RKTICL'1..\TCM.    (I  //l/ClK'l'.V,    Can.     RiiV     Sci,.    Mil      \ii.    p      14.i, 

l8<)6. 

Tile  geiui,-.  described  by  .XicholscMi  as  niclyoslri'iiKi  cer- 
tainly does  not  belong  to  the  Slriiiuatti(y(irouii\i:  \\  is.  therefore, 
necessary  to  make  some  investigations  into  the  natm-e  of  the 
form  referred  by  S])encer  to  this  genus.  .\t  the  outset  it  must 
be  admitted  that  the  fossil  about  to  l>e  described  may  not  be  an 
example  of  SjK'ncer's  si)ecies.  I  l>elieve  that  it  i>.  simply  because 
no  others  from  a  large  collection  coiu'orm  in  .my  degree  with  his 
description.  The  ])resent  exami)le  ho\ve\er,  in  a  gross  way  at 
least,  agrees  very  well,  as  will  be  pointed  out  in  the  course  of  the 
descri])ti()n  which  follows. 

The  polyzo.ariuni  consists  of  a  series  of  concentric  Layers 
which  are  a  little  more  than  i  mm.  .apart.  I'-ach  layer,  viewed 
in  the  rougii,  is  seeti  to  l)e  coni])osed  .if  a  h;i>al  |)ortion,  ,al)out 
j/  mm.  in  thickness,  and  an  u])per  p.irt.  generally  filled  with 
matter  of  a  different  colour,  through  which  |>enetrate  spines 
arising  from  the  basal  plate  (Spencer's  "concentric  laminae  and 
interlaminar  spaces  ").     There  is  no  organic  connection  between 
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Ilie  layers,  the  upiJcr  one  in  each  case  growing  over  and  con- 
forming to  the  ;-'iai)f  (  f  that  below.  My  only  example  is  a  frag- 
ment about  .1  cm.  Iuk'I)  and  lias  evidently  l)een  broken  from  a 
much  larger  uiecc.  Like  SjieiKcr's  e.xamjjle.  it  is  highly  silici- 
fied,  and  was  obtained  from  the  "  cherty  beds"  at  Hamilton. 
Ont. 

ILxammed  microscopically,  the  plate-like  lower  pf)rtion  of 
each  layer  is  seen  to  be  composed  of  tulmles  which  rise  at  an 
angle  of  about  30°  from  a  very  thin  epithecal  expansion.  These 
tubes  are  from  '/^  to  Xi  mm.  in  diameter,  and  when  they  reach 
the  superior  surface  of  the  ])late-like  i)onion  they  turn  abruptly 
upwards  with  a  diameter  of  from  >,?  t"  'A  "i"i-  1"'"*  "PP^"" 
part,  being  more  open  in  character,  has  been  filled  with  foreign 
matter  before  the  more  solid  basal  ix)rtion.  The  cut  edges  of 
the  upturned  tubes  api)ear  as  "  elongated  processes  which  extend 
to  the  lower  side  of  the  next  layer.  There  are  r.bout  three  of 
these  points  in  every  millimetre  of  'tngtb.'"  Si)encer  als(j  says, 
"  There  are  occasional  strong  vertical  pillars,  at  every  two  centi- 
metres apart,  that  only  extend  from  one  layer  to  the  next.  In 
some  specimens  this  last  laminar  support  is  wanting."  I  have 
not  observed  these  structures  in  my  s])eciinen.  unless  an  occa- 
sional higher  level  reached  l)y  the  vertical  part  of  a  tubule  might 
be  so  interpreted. 

Vertical  sectiims  (  I'!.  XI\'.  fig.  1)  present  an  extremely 
varied  ajjpearance,  which  at  once  stamps  the  fossil  as  not  belong- 
ing to  the  Stromatoporoids.  In  places  the  slanting  part  of  the 
tubes  is  cut  transversely,  so  that  each  tubule  appears  as  a  roimded 
or.  more  correctly,  an  arch-like  aperture.  Tn  otner  parts,  where 
the  section  follows  the  direction  of  a  iul)e.  its  divided  w.alls 
api>ear  as  slantintr  lines.  Kach  tubule  is  crossed  by  a  diaphragm 
at  the  u))i)er  level  of  the  basal  portion.  This  fact  tends  to  em- 
phasize the  i>!ate-like  character  of  this  part  of  the  organism. 
Much  less  iliversity  is  seen  in  the  upper  part  of  each  layer, 
because  the  tubes  are  here  vertical.  An  occasional  diaphragm  is 
seen,  and  some  evidence  of  smaller  tubes  lietween  the  larger 
ones  (mesopores).  (This  is  much  better  shown  by  tangential 
sections.)  The  thin  basal  epitheca  of  each  layer  is  seen  to  con- 
form to  the  superior  surface  of  that  below  without  forming  any 
organic  connection  with  it. 
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'I'angential  sectinns  (  IM.  l.\.  ti^.  9)  -Imw  the  ix>I\j;i]ii;il 
cross  section  of  the  vertical  tuhes.  each  ni  whicli  at  the  iiii;lii.T 
levels  is  surrouiuled  hy  a  rinj;;  i>t  smaller  tubules  ( tiiesup.rc^ ). 
As  the  |)lane  "l  section  sinks  lower  in  a  layer  the  >ni.il;  iiihe^ 
disappear,  and  linally.  as  the  l)a>al  plate  i^  i-iit.  the  wall-  "i'  the 
zoecia  appear  as  parallel  lines. 

Observations. —  Tliis  orfjanisni  does  nnt  l>eli>n!T;  in  the  --aine 
genus  as  Dklyustniina  uiitlnlatuiii.  Tiie  tulniles  are  iMt  pr(>>- 
trate;  they  are  not  noticeably  flattened;  they  are  nut  a--  luiit; ;  ami 
they  do  not  ojkmi  in  like  manner.  It  i>  snl'ticienl  'ur  the  jpre-ent 
purpose  to  iiave  ])r()\ed  that  the  organism  is  not  a  Stnunato- 
poroid.  Having  detemiined  it  tn  belong  to  the  Hrynzou.  1  -ent 
the  sections  to  Dr.  Kay  S.  I'lassler.  of  the  United  States  National 
Museum,  who  has  kindly  identified  the  species.  The  above 
description  is  written  witii  the  main  object  of  pointing  out  the 
differences  of  this  organism  from  a  Stromatopdmid.  I'or  an 
account  of  the  species  couched  in  the  technical  language  a])i)li- 
cable  to  the  liryozoa,  see  Dr.  liassler's  original  description  1  "f. 
cit.). 

Locality. — Dr.  Hassler  states  the  form  to  bt-  rare  ai  Koch- 
ester,  X.Y.  The  i)resen1  si)eciTuen  is  from  Hamilton.  Ont.  The 
repeated  or  concentric  manner  of  growth,  which  gives  the  form 
its  Stromatopora-like  aspect,  is  perhaps  conlined  to  thi-  latter 
locality. 

Cai  NfM'OR.x  MiK.xini.is,  Spcuccr 


Caunopok.\    mirabilis,  Si'ctut-r.    Hull. 
I,  p.  47.  p! 


Mus    Iniv 

vi.   tigs.    111. 


.State    M..,. 
I  (XI.  ,111(1    10' 


Vol. 


1.    N'( 


Of  Dr.  Spencer's  sjjecies  from  the  Niagara  of  Hamilton. 
Ont..  there  still  remains  Caunopora  inirahilis.  \  have  been  un- 
able to  learn  anything  regarding  the  present  i)lace  of  keepins;  of 
the  type  specimen,  and  have  nothing  in  my  collections  which  con- 
forms to  Spencer's  description.  If.  as  stated,  the  species  clo^cb 
resembles  C.  z>.'alkcri.  then  it  must  be  referred  to  the  HcxacoraUa. 
hut  without  material  to  work  with  it  is  im])ossible  to  add  any- 
thing to  the  original  description. 
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KXn,.\\.\TI()\'    ()K    I'l.ATKS    \  II    TO    XV. 

(.///  linurcs  III'/  I'llit-rwixi-  sfeciHfd  arc  rnlarficl  t.-ii  lim.-s  ) 

I'lATK    VII 

Vig     \--ClathiiHtiityiiii    vcsicutosuin      Vortical    section      I.akc    Tciniskatning 
I'iK.    j—Clalhr,)diityoii    :iiri,ilarr        Vertical    section      Manitoulin    Island. 
l.ij{.    _^--Clallr.:(litl\iiii    i-.v.v/iiium      Wrlical    section      Drunimoml    Islanil 
l.jy     4_  •■  ■•  (folded       variety)         Vertical        section. 

Drninniond   Island 
|.'|j^    ;_-  "  "  var.     liiii-iiluiii       Vertical      section      Ami 

.\rlior,  Midi      l'  S  N'.M  .  no.  .16924 

|.jj;    I, — Chitlirodictyon   •.rsiiulitsum,   var     minutum      Vertical    section.     Lake 

I  emi^kaminn 

Kig    ~ — CliithniJiclydii    Jrumiiiniidi'ns,-      Vertical    section      Louisville.    Ky 
|.'ji,   S—Cliilhrndictyon    fjstiniotiiiii    in    Caunoixire     state      Vertical     section. 

Locality   not   certain 

Pl.MK    VIII 

I.-,,,    I— -C7ii(/ir.  (/iV/Vt"'     'iiruilart-      Vertical     section       North     Shore,     Lake 

Michigan       L.S.X.M  .    no     ,?6«2.v 
|.-j^    j~Cltillirodicty,m  rcsiculasum   1  lined  variety)      Vertical   section.     Lake 

reniiskaniinK 
[.•j„    x—Chithrodiclyon     i/ri(mmmi<<cii.«.       Vertical     section.     DniinnKind     Is- 
land,     r  S..\..\l  .    no.   .?68i4. 
liR   4—Ckillir,rdicly<'ii    rrsuulosum.      I  angcntial    section.     .Xfter    Nicholson 
pjg    ;;_  ■•  ■■  var      minutum  TanRcntial     section 

Lake  TeiniskatninK 

Kijr    ()—r/ci//n-.)i/u /Villi     i\:il,'sum     <  folded     variety).       TanKciitial     section. 

Drninniond   Inland 

|r|„    -_(.7ii//ii.'i/i./\'.'ii     dnimmnndi-nsc.       Tangential     section.       Drummond 

Island      U.S.N.M.  no.  .«*t4. 

[.-,0    s— C7ii(/iri>dii/v(">    i\sli<sum.    var     Uneatum     Tangential    section      Ann 

.Vrlior,   Mich      I'.S.N.M..  no    },i*i2i. 

l-'iK   ()— C/.i(/ir.i(ii(/yi"i    viinohirr      .Surface   of   the    natural    size.     Manitoulin 

Island. 


!-"iu. 

Kig 

Tig 

Fig 

Fig. 
Fig 


Pl.ATK     IX 

1—  Uli:',i<tr  •mil     trnuifihilum.     Vertical     section,     Drummond     Island 

U  SX  M..  no.  ,^6828 
_,__  "  "  Tangential    section.     Driimmonil    Island 

,_  •■  (coarse      variety)         Vertical      section 

Drnninii   111    Isl.ind. 
^—j.alh'chi,,     di-liailuh      Vertical     -ection.     Osgoode,     Ind      U.S.N. M.. 
no.  41218. 

5 "  '•  Vertical  section  x  50     Osgoode.  Ind 

f, •■  ■'  Tangential   section      Osgoode,   Ind 
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]\i.    7— C/iii/iijiirfi-j     z'""iili'liiiii         Siirf.ur     •>{     n.miral     ^\/i-       Druniinoiirl 

Miiiiil       I    S  N  M  .    IK.    .W»)4ii 

I'ii;     S"(7/.i/i;^i)i/.-..    111,1,^1111111      Sin  i:u'i    ni    ii;ilur:il    >i/i-      M:iml(Miliii    Nl.jii.l 

i'm     i|— ('/ii''ii;iirfi'J  sfiiuliniiiiUini      Siul':ii-c  III   ii:iiitr;il   ~i/o      l.oiii~v  ilk\   Ki 

r  S.N.M  .   111.    ,V"Mfi 

ri,;    lo— ( V;ii)»()/||i)v//ii    ii/-,-,;ii/ii. /.I        r;iin{iiili:il    ^irlimi        1  I;iiiii1|mii.    (  iiil 

I'rMF    \ 

I'ii;     I — Syi  iiiiii-shoiiiii    iiiof^iiii'iis,-.      Wvlicil     ^i-i-ln    <         N'Miiti    Slmn-.    I  ..ikr 

MidnKrin      T  S  V  \\  .    n,,      \t>r,x\ 
(''ig.   _' -  "  '*  'r;iiij<tini.t!    ^i.'1'tinn,       \^   .il»i\i. 

l"'iR.    \ — SY'ii''^'>^li'''iu>t    /^tntfllrhnii       \*frlii-;il      Nti-tinii        l>T-mnniiH'!      Ul;iiul 

I'SV.M.    111.    .Vo.U 
\'in.  4 —  "  "  i'.iiiyi'Ptial   ^ii'liiiii        \«  ;iliii\i', 

l'ij{,   5 — Syrin^itslniniit   init^itrt-n-,ii\     W'rticui    -ritinit,      \v  iilmve 
l''iB.  6 — Syimgoslroimi   fmitiHi'liiiii       Taiitfomtiil    ^citiini      A»  iilmvi' 
('•W    7 — S vriii^ostntnui    nlii^iit\-ns,-      'rjinjfcnti.il    ^I't'tinn      A^  :i1mivt 
I'll;.  ><—Cli<ilii~i'iirs   iiiiti;iiiiui.     ViTtu'.-il   «iitiiiii       Mami'mliii    Nhiiid 


I''iB.    I  — ('.'/ii/iic<ii/r.>      iiiiiiiiiltihnii.        V'iTtii':iI      -vclimi         I  Iniiiiiii.inil      [-laiiH 

I'SN'.M  .  111!    .Vi')40 
I'ijj.  2 —  "  I  aiiKcntinl  ^crtinn.      \>  uIhim- 

I'Ik     \—(.'luil,t :<'(!••.<    il'iiidi,iiiiititi:i      \'iTlic:il     scctimi      l..nii^villi\     K\       I'.S 

\.M.,   11"    .liij;,*) 
\-Ht-  4-  "  "  'langcntial  ^tviioii.      \-  alHnr 

I'ig.  5~(7/ii/ii;(id.\  iiiti^ini:.i      \'c-rlii"il  MCtimi-      Manilmiliii   Klanil 
I'in.  (>--  ■'  "  laiiKt'iilia!    -i-ctinn       Maiiitmilin    Ntand. 

Filr.  7— C'/ii/if-drf,  .<   ^rtinn'iitmii      W-rlical   -i-i-tiun       \>  almvc 
l-'i,;.  ft—  '•  ■■  'I'anm-Mlial   -ci-tinii       A-  atKivi-. 


PlMi-   \(t 

|.-|g     |_.svv/,i(fu7vmi     fotuviiuirc.       \\\\'w.A     ~,i-tinn        l.inii-villi-,     Kv      IVS 

XM.  no    4IJI0 

alii>\o 


TiK. 


I  aiiKi-nlial    H'otion. 


Pig.   \—h;Ku-ii,lh   iniinilciiiiiu-iixi.':.     Vorlical   ^cctimi      Nfanitiuiliii   Island. 
Vf^i—.Uliiiiislriiiiht    ic/ii/.-it;  ,-,(/i.  var,    }il,r^iv,it.<,-      Vi  rtirnl    section.     Tin 


I'iR    ?- 


-.1(1.   Ont. 
VAT        iii,isar,'n.!,- 
Thorold.  Ont 


'ranBciilial       srctioii. 


p|„    C_s//(u;i»/ii/-(i;ii  iiijiiiii,-fi.<<.     'lanKCiitial  ^cctiiiu      Nnrtli   Madiwn    Ind. 

r.S.N.M.,   no    4iJi(. 
Fig    •  —  'iiroiiwti'l'.irii    //Hrf.t.iii'V,'      'raiiKonlial    si-clioii.     After    \icliol<oM 

fig   ft "  "  Verlical    section.     After    N'irlinKon 

rig   ()—^'lr('HWliif'"'i3  iiiilidnnisls      Vertical  section      ,^s  ahnve 


(.,S 


'AKKS: 


\i.\(;aka    SiKoMA nii'iiKuins 


l-.K.  j- 

'•"•K  4- 

liK-  ?- 

i-itj.  r- 

liK,  11) 


I'LAtt     XIII. 

-Sli4iiii,iltil'oia  ,i/i//,/i(,i       liiiiKfiiliiil  Miliiiii       Sflir   \i.Iii>Imiii 

VtTtii'.il    -fitimi    \    -•      Adcr    NkholMni. 
ViTtiial   «i'ttiiiii      Aflcr    NicIioUmi. 
\;inir;il  «i/i-      Al'irr    \iiliiiUi)ii 
Vc  itiral   ^irlinii       llmroM,   <  (ill 
Vt  rliial   xtli.in      l.urkport.   \ A' 

-.\ti,,iK(il'iriii,i     ,iiisl,-IUitti.     Virtical    -ci-ticni,     ('i.lil)lc«kill,    NA', 

-Sli;iiiiiilL'por,i    /v/'M  I.      Iaiimiiti.il    -ulinii       I'nulaiiil 
-Slidiiiiili'l'iii,!   iitiiili-IUiUi       Taiiiiintial    -niioii.     I'ulilili-kill.    NA', 


(' 


1-iK.  >- 

I'iK  -:- 

l-iR  .>— 

I'iK.  4- 

i-ig.  1- 

i-itf  ;- 

l-iB  H- 

TiK  .)- 


I'lMK    XIV 

( V;iiiii.</'.)fr//ii  inw^uhirii.     Virticat  Miiimi.     llaniHtoii.  ("hit 
l'luil(i:(>ilii    iniiiiii'^i'i-i      VVrliial    >octii>ii.     Aim      \rli<ii'.     .\liili.     l"  S. 

.\..\1  ,   no.    .?()8ij. 
I)iit\:i.ili;uiiii    iiiiJiiniliiiii      Vertical    Milimi    (Minaii).   natural    size. 

l.oiii«vil!t-,    Ky.     T  S  N  .\l  .    ii"    37AM 
l-"l)itliiia.     Nainral    ^i/c      A<    abovi-. 
■CliillinuliLlyiit   ii-iliiiii.      JaiiBtntial  -ictinii.     I.iinisvillf,   Ky. 
Vi  rtiial   ■.ii-lixn.     I.nnisvillf,   Ky. 

-Hii.u'iii'llii   iiiitiiiloiillih-nji.'!.     Snrtaic  nl   a  lamina   \   ?.     .Manitoiilin. 
■Slioiihili'l'<'i;i     h  ml. u)  III, -It.      Virtical     -ccli.in       Ki|iiaii     rivi  r       Geol. 

Sur.  Can 


I'iB. 

1- 

l-ig. 

-■ 

l-iR. 

.V 

l-iK 

4 

\-<K. 

5 

FiR. 

(y 

l-iR 

i 

I-IK. 

il 

ri.MK  \v 

-I'rotmwi   toilkrri.      I'anscntial    section      ManiillMn.   Out 

V'lrtical  section,     lianiillon.  Ont 
-Pitlvuslioiiiii      iiiiihiliitiiiii  TanKcntial      section.        I.oni-ville.     Ky. 

U..S.\.M..  no.  .17-i.M 
Vertical   section.     .\s  aliovc. 
-.//;■•. i/i/.-j    tluinilih-ii.fis.      Tangential    section.      TlioroM.    Ont 

Vertical  section.     Thorolil.  Ont. 
-Diityi'Slnniui  iiiiditliiliiiii       Sniierii.r   surface      .Ns  aliovf. 
_        '    ■  ••  Inferior  ^nrfact    (cpithcca)       .\s  al>ovf. 
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